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The study of farm organization and practice presented in this 
bulletin was undertaken, (1) to investigate the ways in which dairy 
farmers of the Piedmont Plateau region of the Atlantic coast were 
adapting their farm operations to the changed conditions following 
the World War poe , and (2) to study the methods of organizing 
and operating their farms which make for greatest profits under 
these new conditions. 

This bulletin is concerned primarily with the kind of farming 
which was most profitable during the year of the survey, and the 
kind which is likely to be most profitable in the future. The de- 
scription of the changes in farming from pre-war to postwar con- 
ditions will be presented in a separate report. 


BASIS FOR THE CONCLUSIONS 


The southeastern portion of Chester County, Pa., was selected as 
the area in which to make the detailed farm study. During the 
summer of 1923 records for 422 farms were collected by the survey 
method, pene details of the farm operations and the financial 
records of the farms for the year April 1, 1922, to March 31, 1923. 
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Through the cooperation of the milk distributors the figures for the 
quantity of milk sold by the farmers and the cash receipts for milk 
were obtained directly from the distributors’ books, thus providing a 
very accurate figure for milk sales, the principal source of income. 
Thanks are due both to the farmers and to the business men who 
cooperated in this study by giving necessary information.! 


In taking the farm records, no special effort was made to select | 


farms of any one type. Instead, the farms were visited just as they 
came, but no site & were taken from farms which were not being 
operated on a business basis. Farms operated as parts of estates 
or as show places were excluded, as such farms were not representa- 
tive of ordinary farming conditions. 


PA. 
Area studied 


LZ 


Lip 


Area with 
WA similar dairy 
enterprise 


Fic. 1.—Location of Chester County, and of area where the records were obtained 


DESCRIPTION OF AREA 


All of the farms surveyed lie in the Piedmont Plateau region, an 
area of rolling topography and generally fertile soils (figs. 1 and 2). 
The area is one of unusually uniform soil conditions, thus eliminat- 
ing much of the diversity in operations from farm to farm caused by 


soil differences. Long-continued cerns has maintained the soil 
in very productive condition, the yields of nearly all crops being 


1 The field work was done in cooperation with the Pennsylvania State College. Acknowledgment is 
due to J. E. McCord of that institution, and Jesse Tapp of the Bureau of Agricultural Economics, for 
Riauaine the survey and initiating the field work, and to John Bohn, John W. Corman, William F. Hall, 
William M. McMahon, Joseph I. Stubbs, Ervin J. Utz, and Norman L. Wolf, who assisted in interview- 
ing the farmers. The direct clerical work, both in the field and in the office, was under the supervision of 
Mrs. Henrietta Bettles. Thanks are due to her and to the corps of clerical assistants for their work on 
this investigation, 


a 
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much above customary yields in this part of the country. The blue- 
grass pastures, largely located along the stream bottoms, are un- 
usually fertile with a carrying capacity that runs up to one cow per 
acre (fig. 3).? ; 
Milk production has long been the most important source of in- 
come (fig. 4) because of the rather heavy soil and the location within 
easy shipping distance of Philadelphia; but wheat and hay are also 


Fic. 2—Chester County topography varies from gently rolling to rough. Most of the farms have 
some land too rough to plow, which is used for permanent pasture or woodlots 


important items. Within recent years mushroom production has 
been introduced, either as a special business approaching factory 
production or as a supplementary enterprise fitted into regular farm 
operation. For this latins purpose the possibilities in mushroom 
production are of much interest to Chester County farmers, but the 
general efficiencies in dairy farm operation are more important to 
dairy farmers in other eastern regions, and are therefore discussed in 
greater detail here. 


? A more detailed description of this area is given in reference (17). Hereafter italic figures in paren- 
theses refer to “‘Literature cited,’’ shown at the end of this bulletin. 
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ECONOMIC CONDITIONS IN 1922-23 


Since the conclusions reached in this study are largely based upon 
the financial success of the different farmers during the year covered 
by the survey, it is necessary to examine the conditions which 
governed farm profits in this region to reach a conclusion as to how 
well that particular year represented either the average conditions in 
the past or the conditions which may be expected to prevail hereafter. 


Fic. 3.—Typical pasture scenes. The lower picture shows the splendid natural timber growth 
and the rich blue-grass pasture 


The net returns from any farm depend upon the value of the 
products sold and the costs incurred in their production. For crops, 
the value of the products depends upon both the yield per acre and 
the value per unit; for livestock and livestock products the value 
varies directly with the price and production. Factors which are 
largely beyond the RE of an individual farmer and which cause 
his net return to vary from year to year, are the economic conditions 
which cause the prices he receives to vary and the weather variations 
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which cause the yield and quality of his crops and the quality of his 
pasturage to vary. The following discussion will show how the 
conditions the year of the survey caused farm earnings to vary from 
those of other years, and also caused variations in the relative return 
on the different enterprises. 


Fic. 4.—Dairy cows have been kept on this farm for many decades. This house was built in 1760 


CROP YIELDS AND PRICES 


Crop yields in this region are relatively uniform from year to year. 
In the nine years, 1915 to 1923, the highest average wheat yield for 
the county was 24.5 bushels, and the lowest 17, with an average of 
21.1 The yields of other important crops were relatively stable over 
this period, the only notable failure being the hay crop of 1923, 
isch was two-thirds of normal. During the same time prices, 
on the contrary, were undergoing violent fluctuations, because of 
the European war, the following inflation, and the succeeding de- 
flation and readjustments. The effect of the variations in both 
yields and prices are reflected in the acre value of different crops, 
given in Table 1. 


TaBLE 1.—Value per acre of Chester County crops, 1889 to 1923 


Value per acre 


Year Perens Ts 

Corn Wheat Oats Rye Hay | Potatoes 

Dollars Dollars | Dollars | Dollars | Dollars | Dollars 
rh) ee ene eM ee 19. 92 17. 60 7. 65 7. 44 13. 91 37. 54 
TEL 8 Sor Dae ee ba ee oe es Lae 20. 91 11. 09 10. 64 8. 82 13. 69 38. 14 
ies Dee epee ee ee eee eee ee 26. 53 24. 96 17. 45 14. 08 | 17. 68 46. 09 
Sti een nore) 57. 64 36. 23 26. 07 28. 29 1 34. 62 107. 03 
TZ 36 ROSS 22 i aes Se eae ee eae 8 be 40. 74 24. 84 20. 35 19. 99 25. 69 90. 42 
ies got Tach Bo eer oer Re eet 32. 16 21.38 17. 51 16. 85 24. 85 61.38 

Year Acre-values, in per cent of 1909 values 

Per cent | Per cent | Percent | Per cent | Per cent | Per cent 
ee ee ee lee SF EA 75 | 71 44 53 79 81 
iM De eT es Se ee ap ee 79 44 61 63 77 83 
ECU Die itl SiS Ses Sree ee eee 100 100 100 100 100 100 
DeliSac LED Aye lie ta ieee aries. hited | PH Lg 145 149 201 196 232 
PATS 1S Ba ee Ce eae 8 eee Se 154 100 117 142 145 196 
Twi is Ge Se ee Ore i are 121 86 100 120 141 133 


1 1917-1919 only. 


From the Census of Agriculture, 1889 to 1909, and from the Pennsylvania State Department of Agri- 
culture 1915 to 1923. 
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These values are averages for the whole county, rather than for 
the particular area surveyed. Yields in this area are higher than 
for the whole county, and the acre-values would likewise have been 
somewhat higher. 

The values per acre of the different crops in 1922, the year of the 
survey, were much below those of the war period, 1915-1919, and 
were generally not much above those of 1909. Wheat was worth 
less per acre than in 1909; oats practically the same; corn and 
potatoes one-fifth and one-third more; hay, because of an unusual 
yield, was highest with 40 per cent above the 1909 acre value. The 
1921 acre values were just about as low. The year following the 
survey, 1923, the acre values were somewhat higher for most of the 
crops. 

ie far as the crops were concerned, the year of the survey was 
one when crop values were at a very low point relative to the value 
of other commodities. This fact must be kept in mind in drawing 
conclusions from the profits obtained on the different farms. 


LIVESTOCK AND LIVESTOCK PRODUCT PRICES 


During 1922 Chester County farmers were better situated with 
regard to livestock returns than with regard to crop returns. As 
shown in Table 2, both milk and eggs brought prices about 40 per 
cent above the pre-war average. Beet animals and hogs sold rela- 
tively lower, but these are of minor importance. 


TaBLE 2.—Prices of Chester County livestock and livestock products, annual 1922; 
and averages, 1890-1923 


Milk per A 
aoe Eggs per 204 S| Hogs per 
Years Phila- oa hundred- a hee s Prices in per cent of the 1910-1914 average 
delphia York weight, Chica J 
60-mile Chicago 0 
zone 
| 
Average: Dollars | Dollars | Dollars | Dollars | Per cent | Per cent | Per cent | Per cent 
1890-1899_________ Lal? 0. 150 5. 32 4. 41 72 61 62 55 
1900-1909_________ 1. 40 . 196 6. 37 6. 02 86 79 74 75 
1910-1914._______- 1. 63 . 247 8. 59 8. 00 100 100 100 100 
1915-1919_________ 2. 52 . 393 13. 91 13. 66 155 159 162 171 
1920-1923.________| 2. 79 417 11. 69 9. 94 171 169 136 124 
1022 See R Se 7 eae 2. 32 . 347 10. 32 9. 39 142 140 120 117 


Milk prices from Inter-State Milk Producers’ Association and the Report of the Governors’ Tri-State 
Milk Commission for Pennsylvania, Maryland, and Delaware. Other prices from the Bureau of Labor 
Statistics, U. S. Department of Labor. 


The prices of milk and eggs have since been well maintained, and 
both steer and hog prices have shown some recovery from the low 
levels of 1921 and 1922. With the prices shown it is evident that 
conditions in 1922 were more favorable in this region to the dairy 
and poultry enterprises relative to the cash crops, beef, or swine 
enterprises, than they were in previous years. 


PRICES OF EXPENSE ITEMS 


Although the gross income from crops and livestock in 1922 was 
not so much above the pre-war levels, many of the farmers’ items 
of expense were still high. Threshing, horse shoeing, farm ma- 
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chinery, building materials, and many similar factors were still 
much above pre-war prices, but these are not very important items. 
As shown in Table 3, this was not characteristic of all expenses. Of 
four important items of expense—labor, feed, fertilizer, and taxes— 
mill feeds were, on the average, no higher than dairy products; 
acid phosphate was relatively as low as most crops; wages of farm 
labor, however, were further above the pre-war level than any of 
the farm products shown; while land taxes were still about as high 
as during the war, and much above the pre-war level. Altogether, 
the economic conditions of 1922—23 were quite different from previous 
conditions in the area. 


TABLE 3.—Prices of important items of expense of Chester County farmers, cverages 
1890-1923, annual 1922 


Farm Acid 
labor | Branat . cohen phos- 
y Minnea- | phate at ciate s 
Years month polis at New = Prices in per cent of the 1910-14 averages 
with | per ton yore York, 
board Pp per ton 
| a 25h oe 
Average: Dollars | Dollars | Dollars | Dollars | Per cent | Per cent | Per cent | Per cent 
1890-1899________- PEIN sect Fs06 4s OST PS 2c 2d 10 | eee 
1900-1909_________ 1S BOS | es eos 7 Cie eee ee LAM le ee es Tem oj (uses ot E 
1910-1914_________ 19. 75 119. 69 137 17, 43 100 1100 100 | 1100 
19S 5—1OTQ sa. 29. 36 28. 72 48. 51 7. 96 149 146 155 | 107 
ih: = a a 38. 25 26. 29 51557 13. 83 194 | 134 164 186 
iL 77 33. 00 | 20. 12 48. 7 8. 89 167 102 156 120 
1 1913-14 only. : 


From the Bureau of Labor Statistics, U. S. Department of Labor, and the Division of Crop Estimates, 
Bureau of Agricultural Economics, U. S. Department of Agriculture. 


RELATION OF 1922-23 TO FUTURE CONDITIONS 


It is not possible to tell very definitely to just what extent future 
conditions will differ from those prevailing. during the year of the 
survey. It seems fairly certain, however, that under ordinary 
conditions the cash crops and meat animals will return somewhat 
more than they did during that year relative to the dairy and poul- 
try enterprises. It seems also reasonable to assume that, when 
the readjustment following the war period is complete, the prices 
of the various items of farm expense will not be so far out of line with 
the prices of farm products as they were during 1922. Taken alto- 
gether, the economic conditions in this region were such as to make 
the farm year 1922-23 one of rather low returns; and therefore the 
net earnings on various types of farms were probably somewhat 
lower the year of the survey than they would be under more stable 
conditions. 


FARM ORGANIZATION IN THE AREA 
CROPPING SYSTEM 


The farms in this region vary widely in size and to some extent in 
the adaptability of the land to different uses. The crops grown 
and the livestock kept therefore vary somewhat with the possibilities 
of individual farms, as well as with the preferences of individual 
farmers. Dairy farming is the dominant type, as shown by the 
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following classification of the 422 farms surveyed, based largely 
upon the principal source of cash income. Of the 422 farms— 


270 were dairy farms with fair-sized herds. 
38 were dairy farms with small herds and large poultry flocks. 
25 were dairy farms with mushrooms as a supplementary enterprise. 
27 were mushroom farms, some with cash crops as supplementary 
enterprises. 
29 were cash-crop farms, selling grain and hay. 
5 were poultry farms. 
7 were small or ‘“‘part-time’’ farms, with poultry as the principal 
enterprise. " 
3 were beef-cattle farms. 
3 drew a large part of their returns from truck crops. 
3 drew a large part of their returns from potatoes. 
1 drew a large part of its returns from hogs. 


In addition, six farms sold so much wood or lumber that they 
could not be placed in any of the above groups, and five farms had 
just begun operations during the year and had not yet developed 
any settled organization. 

The average size of the farms and the crops grown in the more 
important of these groups are shown in Table 4. | 


i 


TABLE 4.—Average acreage in specified crops, by groups of farms 


Grain crops a 
Farms| Av- Open ‘Ine 
Group of farms in erage | pasture one Other re ‘ 
u size e 
pis Othe pier Corn | Wheat} Oats | small | Total | cut 


Number| Acres | Acres | Acres | Acres | Acres | Acres a Aeres | Acres 
4 4 


[BN ee rr 270 105 23 61 12 11 27 4 
Small dairy__-_.__-- 38 78 18 43 10 8 1 22 4: 
Mushroom-dairy --_-_- 25 115 27 65 12 1l 2 (4) 25 4 
Wivisnroomoc. ee > 20 27 58 12 34 8 4 yy eens 14 1 
Crap fs eos ee 29 123 24 7 15 14 6 1 36 2 
Boma 2 0 5 61 15 30 8 | a ate (ng ee ll 2 
Small poultry _-_-_-- 7 52 9 19 5 3 2 (4) - 1 (4) 
it ae ae 3 130 51 64 4 12 is oe ae 21 5 
‘Trek CLUp.-. 22 a 182 29 110 19 12 64-4 Ss 37 4 
Potato. 37222. 22448 3 90 16 57 | 10 ll 7 aes © 23 1 
Hay crops 3 
Com- Com Total 
| mer- | 0} mer--| 
Clo- | Cow- Pota- cial gona cial | ae : 
Closj) Time | 2S | Ale) 2088 | Oat Or- | truck} Small) Gi 
ruc : cial 
Group of farms ver | othy a falfa in hay Total chard? fruits 3 pisses! 
othy beans ! 
Acres | Acres) Acres | Acres) Acres| Acres| Acres| Acres) Acres| Acres| Acres | Acres : 
npg bie + 2. &F te 9 10 2 (4) (4) 2. SY 0.2) 02 0.1 4 
Smal deiry.. 2.2. - 5 6 1 4} (A) (4) i ee yj <1 Py ja Woe Sea 2 2a 
Mushroom-dairy -___--- 5 ll 7 8 |. (4) (4) 31| 3.6 6 Oo ae 5 
iMGshrpont 9 224 so" 4 7 | 1 3) (2) 1 16 | 1.6 6 pi eee 3 | 
‘S11 es eee 12 12 | ee Ss ee (4) 31] 3.5 =o 3 1 4q 
PoOMirye 2. eS 4 6 1 pa (ee fe 14 1.9 .8 6.1 ase 3 
Small poultry; ~.- =.= 2 3 1 j Pt PES ere 1 ee yy IE OS RE 2 
UD) i eee ae 14 1) nee eS en SRS 4 36 | a oe (bd pe 2 
gig d E(t icy 0) 0a eee oom 5 5 | 37 7 ag AES 98) ee aah 49-1 > 3°3' t* 80") “GES 7 20 
Potabet: -2ctexvis.-i: 6 MB j3s252 4) 7.2 haste 2b SO) <2 Jat ee ee 8 


1 Includes rye, barley, and buckwheat. , 

2 In this and the next two groups the term ‘‘commercial’’ means grown primarily for sale. 
3 Includes strawberries. 

4 Less than one-half an acre, 


le ee ee 
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The differences in average size of the groups are not particularly 
important as they depend somewhat upon the way the farms were 
grouped. The differences in farming system are, however, partly 
due to differences in physical conditions. 

The crops grown in each group are much the same regardless of 
the particular crop or livestock product which was most important. 
The standard rotation was described in United States Department of 
Agriculture Bulletin 341 as follows (17): 


First year _ Second year .| Third year Fourth year Fifth year 
=e ee ee | 
| | 
Corn (silage) ___-___| | ons ats: 
Gg BS eS ee { Rotates re eh {Wheat aoe at y ete hy and | ae thy and 
PROS se 4 ; 


| : 


This rotation still largely prevails, although, as shown in Table 4, 
alfalfa now occupies about one-fifth of the hay land on dairy farms 
and is an important crop on other types. On some farms alfalfa 
is grown as part of the regular rotation; on other farms the alfalfa 
fields lie outside of the regular cropping system, occasionally a new 
field being started and the old one plowed up. 

Table 5, showing the percentages of = land in the different 
crops, gives a better statement of their relative importance. As 
would be expected, silage is an important crop on only the dairy and 
beef farms, while the proportion of special crops is highest for the 
poultry, potato, and truck-crop farms. In general, however, the 
relative acreages of the different groups of crops, and even of the 
cpp scares individual crops, are Syed en constant for all the 

ifferent groups, indicating how generally all the farms tend to follow 
about the same cropping system. 


TaBLe 5.—Percentage of area in specified crops, by groups of farms 


3 

| Percent- Percentage of 2 

age of | Percentage of crop | crop areain | oe on a 

total area area in— specified grain | lay exo = 2 
in— crops oer £3 
| 2S 
Group of farms = ee or | 4s) 2- 
Srifosed Beh: & | | » | 8B ae 
2 aoe de ha rar 38 

™ =A o = os oa & E>} a 

Siaila!lé/2)3ial8!./2| 3/28! 212 

Z ° 3 I mi si; eial] 5 8 ilonm| Sia 

= i | cs z ipo a = ont es = >) 

Slio;jolalal| gio | Flo;O/}e& |0 | = [A 
1 a 22| 58| 44/ 7] 43/ 6| 20| 18| 6| 15| 17] 3] 8] 49 
Sarwar 23 55 51 7 37 5 23 19 fe ee ve 14 21-9 4.0 
Mushroom-dairy____________ 23 57 38 6 48 8 18 | 17 3 bad 17 11 12 §.5 
Lui Te eee ee |. 213-59 41 3 47 9 25 i ee Y- 6 12) 21 3 9 4.4 
Ces 2 ee ee ee 29 59 49 3 42/ 6 PA! 19 8 16 16 6 t 4.8 
3 Cl Shas ies gs a eee 25 49 37 6 47 10 27 1 Sa 13 | 20 a 10 6.3 
Small pomltry—--.-. = 17 37 5 Gl ee ee 37} 10 26 16 11 11 16 5 5| 84 
cy ZEEE st 58s) Sees 39 | 49] 33 Sb 567) 8 6 19 8 22 2 Ry ends 2 eee |} 25 
die Se 9 et a a 16 60 34 4 44 18 17 11 6 4 4 34 2| &O0 
Le | ban i as tel 18| 63| 40} 2| 44; 14] 18] 19 9 ot Ld oe: ae ig | 14.0 

! | ; 


1Includes cowpeas, soy beans, and oats, cut for hay, as well as hay crops shown separately. 
74652°—267 2 
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The dairy farms vary considerably in size, some having less than 
30 acres in crops, and others having over 150. In general the larger 
farms have more cows; but, as shown in Table 6, there are wide 


variations in the number of cows kept on farms of about the same 
size. 


TABLE 6.—Dairy farms classified according to the number of crop acres and the 
number of cows kept 


| 


Farms with specified acreage in crops 


Number of Af) | | | | All 
cows | 16 to | 31 to | 46 to | 61 to | 76 to | 91 to | 106 to | 121 to} 136 to | 151 to | 166 to| sizes 
30 45 60 75 | 90 105 120 135 150 165 180 
acres | acres | acres | acres | acres | acres | acres | acres | acres | acres | acres 
roriess = - 24/55. 1 ye) ete S| | ees Ree nem (oe es |S Oe el et a ee en 3 
G6 te 10% 52. ts"_ . 12 32 20 7 i | eee Dee = ee a ee be we 73 
Cb Se 7 ee lal 3 19 25 21 10 gee A P23 8S (i257 BOA FES aye 82 
16. to 0 2s 2 ewes fa cs 6 23 16 16 6 3 | : la eS 6 ee 71 
27, |S) 4 ES i (i A at 2 5 3 7 6 1 1 | aly piel AE Neg 26 
yecd POS: US SE) |e | PBS So 2 1 4 2 ee Lees Secs tee Me titee 10 
TUT Sas aL 4 TR eae ee PS ee pO ee a a I Be eS See 3 a el) 3 
i ie aa RS fee PREP OE? 2 et aE Tey RL Mh 2 1 1 
ry ed CPs esac |= <¢yees ae ear aaa Sree RT ERLE BPEL PERT YC 
LUM Tas eee lia el (eiamiaind a |------- 1 |---= Se ee |--222--|------- ete, (M2 Rl eins fe 9 Hn 1 
} SS ee ee eS eS ee 
Total--.| 16] 61) 76| 48| 38 | 18 | fi | a1. .-1)] 7 2 ee 
| j 


As shown in Table 6, the smaller farms in general have more cows 
relative to their crop area than have the larger farms. This relation 
is shown more clearly in Table 7, which shows the average number 
of crop acres per cow for the more important groups in this classi- 
fication. 


TABLE 7.—Average crop acres per cow, for dairy farms grouped by area in crops 
and size of herd 


Farms with specified acreage in crops 


Number of cows | ; 
16 to 30 31 to 45 | 46 to 60 | 61 to 75 | 76 to 90 | 91 to 105 | 106 to 120 


acres acres acres acres acres acres acres 
Acres | Acres Acres Acres Acres Acres Acres 
per cow | percow | percow | percow | percow | per cow | per cow 
og Se 3.1 | G Sat ae ERRORS A SE 
Otome} -.) is. 55.- 3h 2.8 4.6 5.8 7.2 159 |otatew ens 11.9 
JNA |S Sa a ae a 2.3 3.3 4.1 5.2 6.2 6.9 |... 22 
LS | ee ee er ee 2.4 3.1 3.7 4.7 5.7 5.5 
I no eee Sake fee eee 1.9 2.3 2.7 3.7 4.1 4.5 
I ES ed 2.0 2.5 3.0 3 See 


The number of crop acres per cow varies from 1.9 acres to 11.9. 
Most farms have between 2% and 6 acres. With this wide range in 
the intensity of stocking with cows there are ~itige peace = differ- 
ences in the cropping system. The extent to which these differences 
in the intensity of stocking are accompanied by differences in the 
cropping systems is shown in Table 8. Only the proportion of the 
land in each group of crops is shown, as the differences in the size 
of the farms would make it difficult to compare the actual acreages 
for the different groups. 
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TABLE 8.—Percentage of land in certain crops for farms grouped by area in crops 
and size of herd 


Percentage of crop area in— 


Size of farm and herd Corn for Hay 
Corn for | _ silage Small other Alfalfa 
grain or cut grain than . hay 
green | alfalfa 
16 to 30 crop acres: Per cent | Per cent | Percent | Per cent | Per cent 
SET Saye ESS O ieee Toe as 2 eee ee a ee 2G ee ae 12] 41 18 
PRtRIEIUCORNS == 5 28 Se ee he es 23 4 | 23: | 32 9 
JOSEE: LES eae lt oe eee 35 4 19 3)" |e 
31 to 45 crop acres: | 
POCAT EAE OJP (SE na SRE See ee eee os See eae 7) ba ty SO Pete ae 32 35 3 
EE GPIR GOW AS 8 a ek eee ae 23 Z4 26 36 5 
POM COWSrs en SS Ln ee es She os 22 5 28 | 32 5 
ee ee | 24 10 | 22 20 17 
PAGLORA MEOW Sree ss oe eee es cone eee 16 19 16 16 28 
46 to 60 crop acres: 
PRD UT Pera eS See ee ses ev ee ea os 23 2 26 34 6 
MCP nICR Se 2 ee Sa ee ee 22 4 26 8 4 
(PU ROG Cae Se ae ies ee eee a eee 19 9 26 30 9 
PL IRE. AL GO Sgkke 2 ee Sie eee ee ee 19 | 14 19 29 15 
btn 30) SO CUS sd eee ee Se say eee eee ee ee | 20 4 15 28 29 
61 to 75 crop acres: 
NED) EO ECGS sete oli leaps A A Re RR eS | 18 3 25 46 4 
ane OW Sim Oe ee ee oe ee Se 18 4 27 37 8 
Ll Bis Fay) CDS ete ane eae emer eiesre 18 6 24 | 36 11 
ool 2D PD SR ee ee ee 17 16 i? 29 18 
BAG SY BUR ee ee ae ee See eee 14 15 15 | 1 ae eons Se 
76 to 90 crop acres: 
UBIOICOW Saree Sen te ee eb ew eee 19 9 28 22 21 
DOL TED LE DCS a eae 18 6 28 37 6 
LED RG) 2A LYE eS a gre Se 19 3S 26 39 5 
2 TO 25 COWS=!_ ._-—- (ane Oe Ree eee 3 ot Be 20 6 25 38 6 
PASEO CONS ot ek ee hil BAe BSP a8 tls 23 12 30 74 2 
91 to 105 crop acres: | 
wy AD) LAE EDS Lg Se Sea ee a vee cee ree 18 5 27 40 5 
TE CRS ZANE GS ae a pa a SD a ea | 17 7 34 30 9 
MEK PL Sa eS, See see ae | 21 6 23 42 4 
PER OLC Wise ee eo ee AeA 2 Shee eee 16 16 21 32 10 
106 to 120 crop acres: 
CAD CLL STS Ao Sie at pa 2 ie aan ees, ane 71 ate Mata: Us 31 31 7 
iAvRCMOMS es enon Att l~ Fee) Eis eC eee, eee ee eee eee 
LES 2 CU Se ee ee ee 19 4 29 40 4 
ARHO Man CO NM Sooo eee eee ee a ee 17 14 31 12 22 
j 


There is a very marked relation between the number of cows per 
crop acre and the distribution of crop acreage. The farms which 
kept fewer cows than the typical farm of the same size grew little or 
no silage, while the farms that had more cows than the usual farm of 
about the same size grew considerable silage. In most cases, too, the 
farms that had more than the usual number of cows grew more than 
the usual proportion of alfalfa hay. This shows that these two 
crops—corn for silage and alfalfa hay—which produce more than the 
usual quantity of nutrients per acre, are the means used by Chester 
County dairymen to increase the number of cows that their farms 
can carry. 


LIVESTOCK ENTERPRISES 


The farms in this region show only minor differences in the crop- 
ping systems, but there are wide differences in the kinds of livestock 
ept on different farms. In fact it is only on the basis of this differ- 
ence in livestock enterprises that it is possible to make any separation 
of the farms into different groups, because they are nearly all essen- 
tially of the same type as far as the crops go. 


——eeOyeEIEIEeeee 
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TABLE 9.— Average number ‘of livestock per farm for specified groups of farms 


| 

Dairy 
Farms | Size : cattle | : Horses 
: : Dairy Beef | Chick- | Work | per 100 
Group of farms in of noses other cattle Hogs | Sheep | ried stock Laeecaiine 

group | farm than fh 
cows rs 
Animal 

Number) Acres |Number| wnits } | Number Number Number Number| Number) Number 
Rye = ns a 270 105 14.8 a 0.1 2.0 0.3 105 4. 4.0 
Small dairy--__------ 38 78 9.7 1.4 .9 4.1 2:2 175 3.3 4.2 
Ch) ota i ieee 29 123 oO a 1.0 | 1:5 Li ell et ea 107 4.6 Pay f 
Mirrshroom > ...—---- 27 58 1.5 a fe 1.9 3.2 1.8 76 3.1 5.3 
Mushroom-dairy____ 25 115| 149 ya nue Se i ea 19] 43 3.7 
IPOMLINY Hees. se 5 61 GZ 2S ate Pe ad pd Se ed | 314 2.6 4.3 
Small poultry_-_-___- 7 52 4.0 By eee .4 4 152 2.0 3.8 
Lets 3) eo. ae SR 3 130 1.9 2 17.8 Ore ee 110 2.0 Dies 
Limek crop. 25. -==- 3 182 10. 2 1.0 Hf 12.5 42.3 138 6.0 ond 
Peratols 24-=-2--5. 3 90 7.0 “6 2.0 Ba fe Pap lpn 168 3.0 atin 


1 Counting young heifers or calves as one-half unit, and mature animals as 1 unit. 


The typical dairy farm in this region has no beef cattle, hogs, or 
sheep, the small figures shown in the dairy group for these animals 
in Table 9 representing occasional exceptions. Some farms raise all 
their own cows, but most do not raise enough heifers to maintain 
the herd. 

On small dairy farms poultry and hog enterprises were more im- 
portant than on the regular dairy farms, and an occasional farm in 
this group kept sheep. ~ 

The crop farms had small dairy herds or none at all, and somewhat 
more hogs and beef cattle than the dairy farms. Only about as many 
chickens were kept, however, as on the dairy farms. 

The ‘“mushroom-dairy”’ farms—those dairy farms where mush- 
rooms were grown as a supplementary enterprise—kept just about 
the same livestock as the dairy farms, but on the mushroom farms 
where the dairy enterprise had been dropped, hogs, beef cattle, or 
sheep were added in many cases. . 

In the other groups the livestock were as would be expected from 
the designation. On poultry farms the dairy enterprise had been 
still further subordinated to the poultry enterprise than on the small 
dairy farms, and the small poultry farms were lateeliy part-time farms 
run on a small scale. The other groups represent special types or 
unusual conditions. 

The number of horses for each group, as shown in Table 9, is 
rather uniform in relation to the number of acres, though the usual 
tendency for the larger farms to have more acres per horse is evident. 


SOURCES OF INCOME 


By far the greatest part of the cash receipts of farmers in this re- 
region comes from dairy products. As shown in Table 10, dairy 
products brought in over $2,000 on the average for the dairy and 
mushroom-dairy farms, and over $1,000 on the small dairy and 
truck-crop farms. Crops, dairy cattle (including veal calves), and 
poultry ranked next in the order given on dairy farms, and on the 
small dairy farms poultry was a much more important source of 
income than either crops or dairy cattle. 
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As shown in Table 11, dairy products were responsible for at least 
one-fifth the total receipts on all the principal types of farms except 
the mushroom farms, whereas crops sold totaled less than one-fifth 
the total on all except the crop farms.’ 


TaB Le 10.—Sources of cash income on farms of specified groups 


| 
Cash receipts from various sources 


Farms Other 

Group of farms in group eee Dairy | Dairy | livestock 
= ee | rooms | cattle | products | Poultry ee 

| | laneous 


Number | Dollars Dollars | Dollars Dollars Dollars | Dollars Dollars 


ee 270 | 3,437 oS a 305 2, 107 292 79 
Small dairy_-_______- 38 2, 631 i eae Bae 167 1, 210 | 653 264 
pre ee | 29| 2,598 Bees. |e ee 116 572 317 460 
Mushroom__________- 27 6, 406 356 5, 069 38 84 343 516 
Mushroom-dairy____- 25°h 1432 977 3, 651 314 2, 107 312 71 
oriiey. S| 55 ee ’ ee oe ae 504 551 1, 983 92 
Small poultry_______- 7 1, 144 rs hl SMe ae Ee 54 268 517 92 
Beef cattle___________ 3] 6,495 js Ree ies 163 36 | 246 5, 257 
-rdek Crop. <--> 3 | 6, 269 RT eee ors 417 1, 045 608 1, 098 
ee | 3} 3,439 | ae 126 681 598 320 


TABLE 11.—Proportion of cash income from different sources on farms of specified 
groups 


Percentage of cash receipts from different sources 


Farms Other 

Group of farms in group Mush- Dairy Dairv livestock 

Total Crops | rooms | cattle | products| Poultry aD 

laneous 

| Number | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
ae 270 100 1. See ee i) 61 9 | 2 
Small dairy_________ 38 100 oy eae 6 46 25 | 10 
SS Sa 29 | 100 Ee ae 4 22 12 | 18 
Mushroom___________ 27 | 100 6 | 79 1 1 5 8 
Mushroom-dairy_____| 25 | 100 13 | 49 4 29 4 1 


In addition to the products sold, considerable quantities of farm 
products were consumed on the farm, as given in Table 12. The 
value of these averaged about the same in all of the important groups, 
running usually just under $100 worth of crops and $200 worth of 
livestock and livestock products per farm. 

Wheat, potatoes, and timothy hay were the most important indi- 
vidual crops sold, except in the mushroom groups. Clover hay and 
corn were also important items on the crop farms. Potatoes and 
vegetables were the important crops used by the farm family in all 


groups. 


3 No study was made of tenure relations in this analysis. The receipts, expenses, and earnings for all 
farms are therefore shown as if they had all been operated by owners. That is, the monetary figures shown 
in subsequent tables include for rented farms both the tenants’ and the landlords’ shares in the business 
given togepher. 
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TABLE 12.—Average value of crops sold or used by farm family, by farms of specified 


groups 
Groups of farms 
Item ciah 
: m Mushroom- 
Dairy dairy Mushroom dairy Crop 
Mimamper of farms... 20 Rh ee ed 270 38 27 25 29 
. Dollars Dollars Dollars Dollars Dollars 

SROMTCrOD INCOMBs:. 95 oe oe ee 748 435 5, 706 4, 725 1, 251 

non’ cash sales. - eke a Pe 654 337 5, 625 4, 628 1, 133 

Mromeenyily use... 42 = 33 2s) ee 94 98 81 97 118 
Cash sales by groups of crops: 

Ci 6 aE Sit a | Pe 234 105 81 219 453 

Fey and roughage. sss 260 122 174 471 414 

Meu pO oe ee oe as ee eee 141 68 35 203 173 

AVELISNTOONIS oe 2 ee a ee eg ee ne | ee ene 5, 069 3, 601l~|24—=- = ee 

Ganer crops >: 2. et os ho ee ee 19 42 1 266 84 93 
Family use by groups of crops: 

je 206 1s re oS Lien Oa sae ge ae aS 5 7 Fl Ae eal gre 20 

ELEN EE 10", Seana arene miinelae OVER te olen ORD IS 26 30 22 30 25 

Wevretales. ts. ee ern 52 49 45 52 59 

MON Ges: oe pe ee ll 12 11 15 14 
Crops sold, itemized: 

iE pes ek nae i Ao ee 31 4 9 24 128 

DNR Lp => ST on a ee 2 Oe 2"| eee eta Ban SS oe ee ee 1 12 

Gees 5 hes oe ene ee 201 101 72 194 313 

Abed) ) 1h ee Me ee eR Bh POSE TOTES oe’ 128 66 43 187 197 

CUI) 1 oS Se Miata STII Sas SOS 60 22 47 lll 143 

LUA AL oe AES 5 ES 62 29 61 163 36 

SiLaw aug SLOVer 22 22 eS 10 5 23 10 38 

Ef a) Re cies ee ae pa rab nS Ee 141 68 35 203 173 

MMaSnrBOMIS. = Sean oF. eh ee er ee ee ee 5, 069 3, BOL~|S. aaa 

SCH 0 A ee os SO ne on, See L 12 8 36 63 

SEC UCOL IN owe ee ee 3 1 18 ib) eS ee te 

Other vegetablesiz- 2+ 0o2~e 222 cess 4 33 12 67 30 

1 Includes $200 from greenhouse products. 


The income from poultry was about two-thirds from eggs and only 
one-third from the sale of fowls, as shown in Table 13. Hogs serve 
as a minor source of income and are apparently kept nearly as much 
for the family use as for sale. The poultry and dairy enterprises 
contribute about equally to the family living, with hogs much less 
important. 


TaBLE 13.—Value of principal livestock and livestock products sold and used by 
farm family on farms of specified groups 


Group of farms 


Item 
Dairy Fae Mushroom ea Crop 

Wamiper OF tars = eee aes 270 38 27 25 29 
Total livestock income: Dollars Dollars Dollars Dollars Dollars 

PasiAHIO te eee Vee ee eee 2,776 2, 212 781 2, 803 1, 438 

Family usevizg}'}_.cerscepesse psmex 183 190 193 199 190 
Cash sales: 

Dairy products... 2 iii orev 6 2, 107 1, 210 85 2, 107 572 

atria ttle S. 3 eo ree a eee 305 167 38 314 116 

OCA S| he hate pal tee a Ms 2g Nas Sch 8 141 183 21 160 

13017 lak ELA RE EEE 3 PS OAS ONS Sey td 54 89 103 28 

a SET a eer ae Tot 3 ll Pe Oe eae SS 92 

[Uj St ae Sennen S Keep ae, 2 29> 173 459 259 199 165 

Oiickonsi fut See? ta) ign A O4 168 64 92 125 

Pankeyay Ceca? att si eT. salen 25 26 12 21 27 
Family use: 

Dairy products=- 2s 5 4 bee a ee 78 76 114 96 80 

Daihy CATO. se eee Sere 5 6 2 6 6 

Hogs i 2 ) Tass eee Pe 28 31 19 23 50 

(a ae EE i Sy SME oT A 38 40 34 38 28 

@hicksris? 2 Se eer es 29 34 24 


1 Includes miscellaneous items not listed separately below. 
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The receipts from crops would have been somewhat larger had 
crops been worth as much in relation to dairy and poultry products 
as they ordinarily are; but even with that qualification the pre- 
dominance of livestock enterprises in general and the dairy enter- 
prise in particular, as sources of receipts in this region, is striking. 

It is evident that mushrooms produce a very large average gross 
return. The place of this enterprise on Chester County farms will 


be given special consideration later, in view of its importance. 
ITEMS OF EXPENSE 


The average cash expenses on farms in different groups is shown in 
Table 14. Direct expenses on the mushroom enterprise are grouped 
together and presented in itemized form later on. 

Aside from the mushroom enterprise, expenditures for materials 
make up the most important group of expenses in every group of 
farms shown (Table 15). Labor is next in importance, with real- 
estate expenses next. 

Feed is the outstanding item on dairy farms, and fertilizer is also 
important in every group. Repair and replacement of machinery is 
also an important item. 

Besides labor hired, many specialized jobs are hired done, the 
expenditure for special service being about half as great as for labor in 
several groups. This illustrates the extent to which such parts of 
farm operations as can be more economically performed on a large 
scale or by specialists tend to become separated from the family farm 
business as such. 


TABLE 14.—Average cash expenses of farms in specified groups 


Expenses by groups of farms 


Item | 
'Mushroom- 
dairy 


Small 


Dairy dairy Mushroom Crop 


Dollars Dollars | Dollars Dollars 


pial cast CEPCHSCS. = 26. = -_ 55 sa2n ns 2, 004 | 5, 282 | 4,771 2, 027 
Materials purchased: 
TAPE T LE os See een coe 396 123 485 156 
Livsin ni v7 gs Bids BER) ON eR Se 102 63 126 181 
Li? us 2 ae See 21 20 30 11 
DSce ee Cnn eres SINE TR 47 41 93 77 
New machinery and repairs-_________- 165 168 208 132 
Poh he re Saree 15 16 22 14 
yines ear) sie leit Pet fhe tee 5 3 6 8 
Muspellaneaus t= + 23 22 22 56 22 
Weta materials- © _22224.4--p 25s e 773 | 456 1, 026 601 
Labor: 
Wash expense for labor. = 227 825 877 314 
Cash expense for board for labor _______ 25 64 | 45 
Total cash-for labor = 2 - 29-222. 2 2. 252 | 889 | 912 359 
Services purchased: Mt} aaais.cfe i) ifptiieltt) eS 
JAC aa. See ee ee 19 25 | 60 63 
os LPS Da es lS al I Se sea Ee ee 23 16 | 29 51 
eed eringing oo 6 22. Sede ge 5 Un 18 12 26 23 
Pg tne Wier tee ms OS k ee 24 | 23 29 28 
Wii auling 2) fi ih. oe i Yl a ne RARE EBS 27 13 
S00 DDT i ene cei 2 ee 3 | 1 10 3 
CEoTartnyaeress OV TT ge Meee 7 6 9 7 
Farm use of telephone-_______-_________ 10 10 19 6 
Le SES METS hate Ra el ee are ee eS | eee 1 1 
SES GOS) tne A ee 9 8 | 13 2 
Watel seryiees....-.-..-__._-._... | 128 101 223 | 197 


1 Includes plants and trees, spray material, ice, barrels, and other containers, bedding, etc. 
2 Includes breeding and registration fees, electricity, machine hire, etc. 
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TABLE 14.—Average cash expenses of farms in specified growps—Continued 


Expenses by groups of farms 


Items ss | 
: mall Mushroom- 
Dairy dairy Mushroom dairy Crop 
Automotive expenses: Dollars Dollars Dollars Dollars Dollars 
Farm use of automobile---______--_--- 56 45 121 102 44 
Tractor expense ________ eepehse Tae = = 19 16 34 | 43 27 
Totalinutomotives 32 9 ss oseae 75 61 155 | 145 rfl 
Real estate costs: 
PEASORS 68 oy oe es ee ee eee 164 124 130 202 156 
TASUTaNOS =~ Se ee ee te 42 29 66 ae 36 
Building repairs and improvements _ - 184 282 518 190 108 
gigi). [10 AFH Noes 390 435 714 469 | 300 
CL git: Se Reena iemandicmectitine seit path 121 | 85 55 | 169 111 
investockipurchased s =." 3s.2terry ee 39 290 | 270 261 215 388 
Direct expenses on’ musbroom enterprise *;|__.°_.-.-5_<|_--------.2]| 26515). 1 Gigi eee 


1 

' 

' 

' 

' 

' 

' 

' 

H 

' 

' 
i) 
=> 
or 
_ 
“sa 
a 
_ 
nh 


3 Given in detail in Table 36. 


TaBLE 15.—Distribution of expenses, except for livestock purchased, for groups of 


farms 
Group of farms 
~ Item i 
: Small Mush-_ |™Mushroom- 
Dairy dairy room dairy Crop 
Per cent Per cent Per cent Per cent Per cent 
IMatarais purchaseG. 272 0 ee 41.1 44.6 9.1 22. 5 36. 7 
{pF 010) aaah SE aa AS SNE 2 REGS ao SE, 22.5 14.5 17.7 20. 0 21.9 
Services purchased s = 2522S see 9.4 7.4 2.0 4.9 12.0 
Automotive expense! = 2 - =. 22) <a ae 3.4 3:5 Seu 3 4.3 
EGSl-Os tte (COSUS! — er errata ee 18.0 25. 1 14. 2 10.3 18.3 
Ma GAaYOSt) Pal Ga) >. o. os SESS 5.6 4.9 Lt awe 6.8 
Miaishroont OxPeuse. = =~ swetae Pt oe 2 8 aly ek 52.8 35. 4 pecerceeeeee 
pena oS ye ee ale 100. 0 100. 0 100. 0 100.0. 100.0 


1 Excluding livestock purchased. 


Automobiles are in use on over half the farms surveyed, and 
tractors are used on a number of farms, but automotive expenses 
make only a very small part of the total expenses. On the dairy 


farms they amounted to only about one-sixth as much as hired labor. | 


The mushroom-dairy farms hired an average of $425 more regular 
labor than did the dairy farms; the mushroom farms hired $530 more 
labor than did the crop farms. Since in both cases the mushroom 
farms sold no more crops or livestock and products than did the 
corresponding non-mushroom farms, this extra labor expense must 
be aihahteret? as due primarily to the mushroom enterprise, and must 
be kept in mind in considering direct expenses for the mushroom 
enterprise shown in Table 36. 


Interest on indebtedness, and taxes, insurance, and building uve 
e 


keep, amounted to about one-quarter of the expenses, except on t 
farms that grow mushrooms. ‘Taxes alone ranked as an important 
item of expense on all farms. 


4 For details of the use and costs of automobiles in this and other areas see (21). 
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FINANCIAL RESULTS IN 1922-23 


In addition to the products sold for cash the operations for the 
ear of the survey must be credited with any increases in the value of 
vestock or crops on hand at the end of the year. The yield of hay 
in this area in 1922 was unusually heavy, averaging 1.7 tons for the 
county against an average yield of 1.4 tons over the period 1917 to 
1923. Partly as a result of this heavy yield of hay, on most farms 
more feed crops were carried over to the pasture season of 1923 than 
to the pasture season of 1922. In addition to this, many farms had 
more livestock on hand at the end of the year. 

Besides the increase in inventory, the value of farm products 
consumed by the family must be included to obtain a complete state- 
ment of the products for the year. Although not a cash item, this 
represents a real part of the income produced, especially since any 
milk, eggs, or hogs not used could have been readily sold. 

Table 16 brings ogee the receipts and expenses for the more 
important groups of farms. For the dairy farms the cash receipts, 
family use of farm products, and increase in inventories averaged 
$3,843, more than other group of farms except those growing mush- 
rooms. 


TABLE 16.—Financial results for specified groups of farms 


Item dairy Mushroom Crop 
Number of farms... | 25 | 27 29 
wes 00 a a 115 58 123 
Average acres in crops____-___.__--_-_-___- 65 34 76: 
Average number of dairy cows_____________ 14.9 15%] 6. 2 


Value of products: Dollars Dollars | Dollars 


Products sold !____________- Ft te } 7, 432 | 6, 406 2, 598 
ae products used by family ?________ 332 | 268 | 308 
WMS Ite InVvontOry - 2 re 35 | 210 371 
Total value of products______________ 7790 | 6, 884 3, 277 
Charges against products: 
Cash expenses except land and interest 
ppeenio ss) Tes Li 1, 947 | 1, 484 | 4, 133 | 4,513 | 1, 616 
Value of family Jabors-=----...- 22+... 288 | 387 460 | 199 325 
Charge for use of real estate and capital 3____ 594 439 760 | 501 613 
Wipraeteireper 22 er. Sete 2, 829 2,310 5, 353 5, 213 2, 554 
Operator’searnings..-_- == 1,014 784 | 2, 446 | 1, 671 723 
Less value of operator’s labor including | | 
2 ie oe eee | 1, 022 997 1,051 | 982 1, 016 
Management earnings —8 —213 1,395 | 689 — 293 


1 Includes some miscellaneous items not shown in previous tables. 
? Includes firewood; excludes products used by hired men. 
3 At 4 per cent for real estate and 6 per cent for working capital. 


Besides the cash expenses the charges against the product also 
include the value of the family labor and a charge for the use of land 
and capital. This latter is computed at 6 per cent on working 
capital given in Table 17, and at 4 per cent on that part of the re 
estate used in the farm business.* The value of the dwelling was 
not included, because no allowance was made for the value of its 
use by the farmer. Taxes, interest, and other land charges would 
have to be paid out of the 4 per cent covering the entire land charge. 


§ In this area farms rent for cash for about 4 per cent of their sales value, according to the data obtained 
in the 1920 census (4). : 


74652 °—26+——_3 
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These charges against the product totaled $2,829 on the dairy — 
farms, leaving the operator $1,014 for his pay for the year. These 
farmers had estimated that they would have had to pay $1,022 in 
cash and perquisites to hire done the labor that they did themselves, 
and this indicates that during 1922-23 the dairy farmers made, on 
the average, only pay for their labor with nothing over as pay for 
their management of the farms. 


TABLE 17.—Distribution of investment for specified groups of farms, April 1, 1922 


Dairy Small Mushroom- | 
Item mae 4 dairy dairy Mushroom Crop 
Working capital: Dollars Dollars Dollars Dollars Dollars 
Totalite Fit scwarroes” = yeeryey Ts 3, 619 2, 643 4,4 2, 006 2, 831 
Livestock. D207 ViIDR9T mae 2, 076 | 1, 518 2, 275 718 | 1, 406 
Machinery <-.*_ <4 <2 ss22e. -Fasezez 1, 135 816 1, 568 896 1, 067 
YDS, O0 DANG: ten ee See ee 243 178 242 101 208 
Gashies . aia Beep ret 165 131 382 291 150 
Real estate: 
‘Lotal_*2 724 Velie tele ee 12, 650 10, 189 16, 097 13, 842 14, 389 
soveelline: houses-45. -- see ee 3, 228 3, 178 3, 797 4, 326 3, 310 
Land and other buildings____..-______- 9, 422 7, O11 12, 300 9, 516 | 11, 079 


The differences between the average operator’s earnings for the 
different groups of farms shown in Table 16, were not nearly so great 
as were the iiffercrese between their cash sales. The expenses on 
the mushroom farms were about double those on the other farms, 
the extra expense being principally for labor, manure, spawn, baskets, 
freight, etc. Even so, the average operator’s earnings on the mush- 
room farms, with but 58 acres, were more than $600 above the aver- 
age for the dairy farms, with 105 acres. The mushroom-dairy farms 
showed operator’s earnings more than twice those of dairy farms, 
with about the same acreage and the same number of cows. Al 
though the men who were combining mushroom production with 
dairy farming made the greatest profits, it must be remembered 
that a high degree of skill and management are required to run two 
such complicated businesses in combination and that not all farmers 
have this ability. Moreover, if all farmers in the area were to start 
growing mushrooms, they could not expect to receive such favorable 
prices as those of 1922 for the greatly increased supply. 

The crop farms, though somewhat larger than the dairy farms, 
showed earnings one-third lower. At this point it should be remem- 
bered that in 1922 crops were relatively eens in price than were 
dairy and poultry products. Had the crops sold been worth one-fifth 
more, which would have brought them to about the usual parity 
with dairy products, the cash income of the crop farms aa have 
been increased by about $230, while the income of the dairy farms 
would have been increased but $130. Under these prices the opera- 
tor’s earnings on the dairy farms would have been sHotit $190 higher 
than on the crop farms, instead of $290 as in 1922-23. But it would 
seem that even under more typical price conditions the dairy farms 
would be decidedly more profitable than the crop farms. 

The small dairy farms, with but 78 acres and 9.7 cows on the 
average, showed operator’s earnings of .$784, three-fourths as much 
as the average earnings on the larger dairy farms. 
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Whether mushroom production will continue to be as profitable 
as it was in 1922-23 will depend upon how much the demand for 
mushrooms can be expanded and how large a supply of manure or 
other suitable material for growing the mushrooms can be obtained 
without raising the cost too much. So far the demand for mushrooms 
has seemed very elastic, taking all that were offered at remunerative 
prices. Only experience can show what is the limit. 

There were so few farms in each of the groups not shown in 
Tables 10 to 16, that the details of their financial records were not 
significant. However, it is of interest to note in passing that the aver- 
age operator’s earnings on the truck-crop farms was $2,177, and on 
the potato farms $1,549. (As will be seen from Table 9, these were 
really dairy farms with the specified enterprises added.) The 
operator’s earnings on the poultry farms averaged $1,602 and on the 
small poultry farms $627, and the beef farms showed average earn- 
ings of minus $96. Of course several of the small poultry farms were 
only part-time businesses, and the average cash value of the opera- 


Fic. 5.—Steers on pasture near Doe Run. Only on those farms with unusually large areas of rich 
pasture like this did steers prove profitable 


tor’s labor on them was only $543. From this it appears that when 
some special enterprise, such as truck crops or potatoes or a large 
poultry flock, is combined with dairy farming, good returns may be 
obtained, particularly if the farm is very favorably situated with 
regard to the production or the marketing of the special product, as 
was the case with most of these special farms. On the other hand, when 
no dairying was done, and the crops were fed to steers or hogs instead, 
not only were no profits made, but heavy losses resulted. Of course 
both steers and hogs were at low prices in 1922, but even had their 
prices been at the usual relation with milk prices, these farms would 
not have paid. The Iowa type of corn, steer, and hog farming can 
not compete with dairying on the Atlantic coast. 

On some farms, where there was much more permanent pasture 
than could be used to advantage by the dairy cows, steers were run 
in addition to the dairy animals. In these cases the steers made a 
satisfactory and profitable means of utilizing the surplus pasture, 
but that was apparently as far as it paid to introduce beef cattle on 
farms in this region. 
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FACTORS AFFECTING FARMERS’ EARNINGS IN CHESTER COUNTY 
IN 1922-23 


SELECTION AND COMBINATION OF THE ENTERPRISES 


The comparison of the earnings of the different groups in Table 16 
brings out the point that proper selection and combination of the 
different crop and livestock enterprises are the first requirements for 
profitable farming. Leaving out the mushroom farms, a statistical 
study shows that the differences in operator’s earnings on the farms 
surveyed were closely related to differences in the receipts from the 
different livestock and crop enterprises.° The three enterprises of 
greatest importance were the dairy enterprise, the poultry enterprise, 
and cash crops. Nearly all of the differences in earnings due to 
differences in the combination of enterprises were due to differences 
in these three enterprises, sheep, hogs, and beef animals being impor- 
tant on only a few farms. 

As has already been indicated by the financial results for special 
farms, beef production and hog production much beyond that re- 
quired for home consumption seem unprofitable for Chester County. 
So few sheep were found that it was obvious that they had not proved 
profitable in the area. 

For most farms in this region it was more profitable to market the 
feed crops through dairy cows and chickens than to sell cash crops. 
Where potatoes can be grown as a supplementary crop without extra 
expense for hired labor and are properly cared for, they should add 
to the farm profits. There was such a wide variation in potato yields 
the year of the survey that it was not possible to measure the average 
effect of the area of potatoes upon the operator’s earnings. 

On some of the smaller dairy farms much larger poultry flocks were 
kept than on other farms of the same size. The general result of the 
study of these farms was that it did not pay most farmers to increase 
the number of chickens kept to such an extent that 1t was necessary 
to cut down the size of the dairy herd. 

The combination of the different crops to produce a maximum of 
product at a minimum of cost is Miatoabesnis an important factor in 
profitable farming. But under the relatively low crop prices prevailing 
during the year of the survey it made very little difference how much 
of the feed for the dairy herd was raised on the farm. Statistical 
study showed that on the average there was a very slight decrease in 
earnings for each increase in the proportion of the feed purchased, 
but that this relation was not very significant. Though under the 
unusual-price conditions the year of the survey it made little difference 
whether a farmer raised or purchased his feed, so far as the earnings 
for a herd of a given size were concerned, in years when purchased 
feeds are more expensive in relation to farm-raised feeds than they 
were in 1922 it would apparently pay to feed the cows more largely on 
home-grown feed. 

SIZE OF THE FARM BUSINESS 


The size of the operation is an important factor affecting the profits 
in almost any type of business enterprise. The larger the enterprise 
the larger the profits in a sucessful year and the larger the losses in 
an unprofitable year. 


6 Correlating operator’s earnings with crop receipts, dairy receipts, beef receipts, hog receipts, sheep 
receipts, and poultry receipts gave a multiple correlation of R=0.729. See discussion on page 56. 
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For the farms on which no mushrooms are produced the number 
of crop acres is one of the best indexes of size as far as area operated 
is concerned. This one factor alone accounted for nearly 12 per cent 
of the total variation in operator’s earnings on these farms. Taking 
account of the number of cows in the dairy herd as well as the crop 
acres, these two size factors accounted for 19 per cent of the total 
variation in earnings, after eliminating from earnings differences 
in the efficiency of dairy operation. Differences in the crop area and 
in the size of the dairy herds were responsible for one-fifth of the dif- 
ferences in incomes on the regular farms of this area. 7 


TaBLeE 18.—Average operator’s earnings on dairy farms, according to the number 
of crop acres and the number of cows kept } 


Acreage in crops 


16 to 30 | 31to045 | 46 to 60 | 61 to 75 | 76 to 90 | 91 to 105 | 106 to 120 
acres acres acres acres acres acres | acres 


Number of cows 


———— EE 
fi 


Dollars | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 
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1 These two factors, including the effects of such other factors as tend to vary with them, have a multiple 
correlation of but R=0.42 with operator’s earnings In interpreting this table it must therefore be remem- 
bered that these are by no means the most important causes of differences in earnings. 

3 Figures shown only for groups of three or more farms, and only to the nearest $10. 


Table 18 shows how the average operator’s earnings varied on the 
dairy farms with differences in the number of cows and the area in 
crops. In general, the more cows that were kept on a given acreage 
in crops the higher were the profits, but the acres of crops that were 
grown for a given number of cows had little effect upon the profits. 
In most groups the farms with 21 to 25 cows made $500 to over $1,000 
more than did the farms with 11 to 15 cows. Taking farms with the 
same number of cows, farms of 61 to 75 crop acres in two cases showed 
average operator’s earnings a little above the farms of 31 to 45 cro 
acres, but in one case much lower. Since the larger farms in pee 
kept more cows, the average operator’s earnings for all the farms of 
given size-groups were larger for the larger farms. 


TABLE 19.—Average operator’s earnings on groups of farms, by acres in crops 
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7 These statements are based on the multiple correlation study described on page 57. 
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This same general relation between size and operator’s earnings 
held for farms of other types (Table 19). For the small-dairy group 
of farms—dairy farms with large poultry enterprises—and the mush- 
room-dairy farms the larger the farm (and hence the greater the 
number of cows) the larger the earnings. For the crop farms and the 
mushroom farms, however, there was but slight relation between 
the areas in crops and the earnings. On these farms more acres did 
not mean more cows, as they did on the other three types. .This shows 
again the importance of the size of the dairy herd as a determinant 
of farm profits in this region. 


EFFICIENCY OF OPERATION 


The previous tables have shown the relation to farm earnings of the 
combination of enterprises and the size of the business, without mak- 
ing any mention of the relation of the efficiency with which the dif- 
ferent operations were conducted to farm earnings. 

“Efficiency” is a term which is frequently used with only a hazy 
idea of exactly what is meant. For the purpose of this discussion, 
it may be more sharply defined as the relation of the value of the 
product from any given enterprise to the cost of the things directly 
used in producing that product. Thus the efficiency of the dair 
enterprise may be approximately measured by the extent to aos | 
the milk and veal calf, if any, prcduced by each cow exceeds the value 
of the feed consumed. This excess of the value of the product over 
the most important cost will be used as an index of efficiency for the 
dairy enterprise. . 

To get a similar index of the efficiency with which crops are pro- 
duced, it would be necessary to deduct from the value of each kind 
of crop produced the principal costs—fertilizer, seed, and labor— 
used in producing it. Since no satisfactory data of the differences 
in crop production requirements on the different farms were obtained, 
it was necessary to leave them out of account, and to use merely the 
differences in crop yields as a measure of the efficiency of the crop 
enterprise. 

In this region the variations in practices in crop production from 
farm to farm are much less than are the differences in the handling 
of the livestock, so this omission is not so serious as would be the 
same usage for the dairy enterprise or for crops in other areas where 
there are wider variations in crop-production efficiency. 

Hence the standard crop index, which expresses the average re- 
lation between the yields of | each crop on a given farm and the average 
yield for the area, is taken as the index of the efficiency of crop 
production. A crop index of 110 for a given farm means that on 
the average the crops*of that farm were 10 per cent above the average 
yield per acre for each crop; one of 80 would mean that the yields 
averaged 20 per cent below the average for the area. 

A considerable part of the expenses paid by farmers in this region 
is for labor, so it would seem that the efficiency with which human 
labor is used would be one important factor in determining farm 
earnings. There is normally a considerable variation in the labor 
on different farms, both with the area in crops and the number of 
cows kept. This normal difference in labor would have to be allowed 
for, before comparing the labor used on different farms to obtain a 
measure of efficiency. 
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TaBLE 20.—Average months of man-labor used on dairy farms, according to the 
area in crops and the number of dairy cows } 


Acreage in crops 


Number of cows 


| 
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| | 
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| The figures in this table are not simple averages, but are the smoothed averages or a ‘regression surface.” 
This surface correlates with the actual labor on the individual farms to p=0.68. 


Table 20 shows the average labor used on dairy farms according 
to size in both cows and acres. A farmer who used only as much 
labor as that shown in the table for his size operation would be 
using just the average for the size of his business; one who used more 
would be using more than the average, and consequently would be 
making inefficient use of the labor unless he was able to get a suf- 
ficiently large extra product to offset the cost of the extra labor. 
Similarly a farmer who used less labor than average would be making 
more efficient use of his labor, unless the value of the product was 
cut down just as much as was the expense for labor. The difference 
between the labor used on each farm and the averages shown in 
Table 20 may be used, at least tentatively, as an index of efficiency 
in the use of labor. 

The relative importance of the efficiency with which the farm is 
operated, as compared with the size of the business, was determined 
by a statistical study of the dairy farms. This study showed that 
on the dairy farms the efficiency of operation was more than twice 
as important as the size of the business in determining operator’s 
earnings. Differences in the efficiency of the dairy enterprise alone 
were responsible for two-fifths of the entire differences in earnings 
on the dairy farms, while differences in the efficiency of crop produc- 
tion, as measured by the crop index, were responsible for 7 per cent 
of the differences in operator’s earnings. Thus efficiency in milk 
production was by far the most important factor in determining 
earnings on dairy farms. 

The index of labor efficiency was found to have practically no 
relation to the differences in earnings. This proves that the index 
was not a good measure of labor efficiency, since the farmers who 
used more than the average labor got enough more than the average 
prose to pay for it. This means merely that in this region most 
armers were making very efficient use of human labor, at least as 
between farms of the same size and with the same number of cows. 
The fact that on a farm of a given size twice as many cows were 
handled with only slight increase in labor force is probably one 
reason why earnings increased so rapidly, as more cows were kept 
on a farm of a given size.° 


§ The statements in this and the preceding paragraph are based on a multiple correlation of operator’s 
earnings on the dairy farms with several factors, discussed in pages 57 to 59. 
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The number of cows and the dairy index together accounted for 
55 per cent of all the variation in operator’s earnings on the dairy 
farms, or for all but one-sixth of the variation in earnings on these 
farms that could be definitely assigned to any particular cause. 
The size of the dairy enterprise, and the efficiency with which it is 
conducted, are thus the principal factors which determine farm 
earnings on most farms in Chester County and should be given 
first consideration in trying to improve the business of any dairy 
farm in this region. 


TABLE 21.—Dairy farms, classified by number of cows and dairy index 


| Number of farms with specified numbers of dairy cows 
Dairy index,! — 
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1 Value of milk and calves per cow less value of feed consumed, except pasturage. 


TABLE 22.—Average operator’s earnings on dairy farms, with farms classified by 
number of cows and dairy index 


| Average operator’s earnings on dairy farms with— 
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Dairy index, in dollars 
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1 These two factors alone have a multiple correlation of R=0.73 with operator’s earnings. The relations 
shown in this table are therefore significant. 


As is shown in Table 21, there was practically no relation between 
number of cows in the different herds and the efficiency with which 
the herd was operated.” 

Table 22 shows the average operator’s earnings in these different 
groups of farms. This table brings out strikingly the importance of 
the efficiency of operation of the dairy enterprise in determining the 
operator’s earnings. For the farms with a dairy index below $50 
per cow, it made little difference whether there were 5 cows or 25 
cows in the herd; the earnings were uniformly low, with the excep- 
tion of a single group. Even with a dairy index between $50 and 
$100 per cow the earnings were only slightly larger for the large 
herds than for the smaller herds. But for herds above this point 


®° The multiple correlation of these two factors alone with operator’s earnings was R=0.73. 
10 The correlation is but r=0.11-+0.04. 
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in efficiency, differences in the number of cows went with increasingly 
large differences in earnings. Thus, in the group with dairy indexes 
between $100 and $150 the farmers with 20 to 25 cows earned $720 
more, on the average, than did the farmers with 5 to 10 cows; in 
the group with indexes of $150 to $200, farmers with 20 to 25 cows 
earned $1,100 more than did the farmers with 5 to 10 cows. 

There were other differences between the farms falling in the 
different groups. The farms with more cows had, in general, more 
crop acres and more pasture. For herds of the same size but with 
aifsbent dairy indexes there was little difference in the other factors. 
In general, the farms with higher dairy indexes also had higher crop 
indexes," but, as has already been shown, this latter factor had only 
a slight effect upon operator’s earnings. On the other hand, the 
farms with higher dairy index had, in general, a little smaller acreage 


- of crops per cow, and this would partially offset the effect of the higher 


yields. Altogether, the effects of factors other than the size or effi- 
ciency of the dairy upon the averages shown in Table 22 are very 
slight, and these averages may be considered as a satisfactory state- 
ment of the effect of these two factors on operator’s earnings.” 


RELATION OF 1922-23 PRICES TO FACTORS DETERMINING FARMERS’ EARNINGS 


Table 22 may be interpreted as showing that, unless each cow 
produced products worth at least $50 more than the feed she con- 
sumed, the farmer had left as operator’s earnings less than the value 
of hislabor. Further, the statistical study showed that it made very 
little difference on what size farm a given size herd was kept so far 
as earnings went or whether the feed was raised or purchased; earn- 
ings depended upon the size and efficiency of the dairy and not on 
the crop enterprises. 

These results for 1922-23 should not be taken to mean that farmers 
in Chester County do not ordinarily add to their incomes by their 
crop enterprises. In 1922-23 they could buy feed for dairy cows 
just as cheaply as they could raise it, and they did not get a high 
enough price for the crops that they sold to make additional earnings 
by raising more crops. But it must be remembered that this year was 
one of very low prices for the principal crops of the section, as was 
shown in Table 1, and one of fairly favorable prices for the principal 
livestock products (Table 2). Im years when crops are selling at 
higher relative prices it seems that the crop enterprises as well as the 
livestock enterprises would contribute materially to the earnings, 
even though they did not during the year of the survey. 


FACTORS WHICH AFFECT RETURNS FROM THE DAIRY ENTERPRISE 


Of all the factors which affect the earnings on dairy farms in this 
region, the efficiency with which the dairy enterprise is conducted 
has been shown to be the most important. For that reason it is 
worth while to examine the specific practices on different farms which 
were responsible for differences in this factor. 

11 The correlation between dairy index and crop index was r=0.23-40.04. 
_ 1 The average crop acres, pasture acres, crop index, and dairy index for dairy farms classified by dairy 
index and number of cows are shown in Tables 50 to 54, pages 61 and 62, 
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PRICE OF MILK 


The index which has been used to measure the efficiency of the 
dairy is equally dependent upon the value of the feed used in milk 
production and the value of the milk sold. Hence, the production 
per cow, value of feed consumed per hundredweight of milk pro- 
duced, and the price received for the milk per hundredweight are the 
three factors which determine the dairy index. The extent to which 
the index depends upon the price received for the milk is shown in 
Table 23. The milk prices shown in this table have been adjusted 
to a 3.7 per cent fat basis. 


TABLE 23.—Farms with dairy herds classified by the dairy index and the average 
price recewed for milk } 


Number of farms with specified dairy indexes 


| 
Price of milk, in | 
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1 Prices adjusted to a common basis of 3.7 per cent butterfat. 


The group of farms receiving prices of $4 or more for their milk are 
farms producing grade A or grade AA milk, which commands a 
premium for ie quality. This is obviously a great help in making 
a good showing for the dairy enterprise, but even with these high 
prices four ards fell below a $125 index and two below a $75 index, 
showing that high price alone is not sufficient to insure good returns 
from the dairy enterprise. 

Many herds whose milk sold under $3 yet showed dairy indexes 
of over $100 and some even over $150, showing that by unusually 
efficient dairy management good returns could be obtained even when 
the milk was sold at a moderate price. 

The market for the special grades of milk is rather limited, and 
for the present at least does not offer very many more men an oppor-_ 
tunity to realize a higher price for their product. In one way, how- 
ever, the price received for milk is subject to the farmers’ control, 
and that is with regard to the seasonal distribution of production. 
Fluid milk nearly always commands a higher price in the winter or 
barn season than during the pasture season. In addition, the “‘ basic- 
surplus” plan of payment used in the Philadelphia market makes an 
even greater ican between the actual price for summer and 
winter milk, The essential features of this plan are as follows (/):. 


FARMERS’ EARNINGS IN SOUTHEASTERN PENNSYLVANIA 27 


1. Each producer shall be credited with the quantity of milk delivered by him 
during October, November, and December, 1922. The average production of 
these three months shall be known as the basic quantity. 

- 2. During the following nine months he will receive the basic price ™* for the 
following percentages of this quantity of milk: 


Per cent Per cent Per cent 
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3. For additional quantities of milk above the basic quantity each farmer will 
receive a price based on the average price of New York 92 score, solid packed butter 
for that month as published by the Federal Bureau of Agricultural Economics. 

a. Surplus No. 1 price.—For a quantity of milk less than or equal to the basic 
quantity, the average price of 92-score butter for each month plus 20 per cent 
will be paid. 

b. Surplus No. 2 price-—For all additional milk above a quantity equal to the 
basic quantity the average price of 92-score butter for each of the six months, 
January, February, March, April, May, and June, without the 20 per cent 
premium, will be paid. 

c. During July, August, and September all shippers shall be paid a price for 
surplus based on 92-score butter plus the premium of 20 per cent. 


Provisions are also made for paying new dairymen who begin 
shipping at other than the fall basic period, counting half the ship- 
ments of the first 30 days as the “basic” quantity. 


TABLE 24.—Farms producing grade B milk classified by average price received 
for milk and proportion of milk produced during the winter } 


| Number of farms receiving specified average prices per 100 pounds of milk 


. . a Se LT | erage 
ee oe 0. | ago. 190-| “210. | 230. | 250. |‘ ero | “Tomi price 
See cen | to to to to to to to | All | per 100 
T, inp “| 470 190 210 230 250 270 290 310 | prices | pounds 
cents cents cents cents cents cents cents | cents | 

Dollars 
meta. > OE age oS - 1 Bilis Suelediee see Sie 6. 2 eee 6 2.17 
Ttey, 1s 3,1 ee Pals phe ei cg 6 2 1a oe ae ae Fh ee 10 2.16 
elke ALES Rar sof Od Poe Ree 3 7 i el Pees Dba ee Sass 13 2. 23 
Sy EGAN Sa 22 Fat ate 1 2 10 * i Eames Sea Sl aed 9S 
10 tea ae 1 1 3 14 19 10 oy Meee = 51 2. 36 
Sy, oe <n red er a | 1 “2 15 40 18h. ee 3 79 2.41 
SO. tem. cs (Doe se aes 9 22 12 3 4 50 2. 48 
i: 7 Se Eee 2228s 2 eee 4 32 9 ch or eos 46 2. 43 
Gl ion ns Se ee 3 12 8 7h i a 25 2. 47 
Siem, cee ee | ES 1 5 1 nk ee 9 2. 49 
(i. hs a eS a eee 1 1 a 3 2. 60 

(bor = 12 ee es eee eee ee. ee ee 1 (2) 
ice | _ Pane Beg  : 1 Fenn BL 

$5 tems te: Lac eGes Be 2 2s ot eee 9: 2 a een pak es 2 (2) 
Matas... 2-- | 1 | 3 17 | 70 143 | 64 13 | 7 | = 318 =e ag 


1 Prices adjusted to a common basis of 3.7 per cent butterfat. 
2 Groups too small to compute average. 

Chester County is more favorably situated for the production of 
winter milk than are most of the counties that supply the Phila- 
delphia market, and for that reason further specialization in winter 
milk production in this area would seem profitable. 

Table 24 shows to what extent the price received by men producing 
grade B milk varies with the proportion produced during the winter 
months. (The farms selling A or AA milk are omitted from this 
table.) The men who produced 60 per cent or more of their annual 
production during the winter months received on the average 20 to 
40 cents more per 100 pounds for their milk than did the men who 
produced 40 per cent or less of the year’s production during the 
winter season. 


13 The basic price is determined by joint conference of producers and distributors, and in case they can 
not agree, by the milk arbitrator of Pennsylvania. From time to time as conditions change they meet 
and revise the basic price. 
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The seasonal distribution of production is largely determined by 
the time of year the cows freshen, the quality of their pasturage, and 
the way they are fed. The feed requirements for producing a high 
peaperues of the milk during the wimter months will be considered 
ater. 

Milk produced under such conditions that it is kept unusually 
clean commands a premium or “bacteria bonus” in several portions 
of the area surveyed, the payment of the bonus being contingent 


Fic. 6.—Clean milk can be produced economically, even in old barns. These two barns were 
brought up to date at little expense by adding cement floors and larger windows 


upon the milk containing below a specified minimum number of bac- 
teria per cubic centimeter. Farmers located near a shipping station 
where they can take advantage of this demand for a higher quality 
product, can increase the price they receive with little extra expense 
other than that of more care in milking and with the milk utensils. 
(Fig. 6.) 

An individual farmer can increase the price of his milk by produc- 
ing a cleaner product, by producing more during the winter months, 
or by producing milk of soe aes fat test. The following discussion 
will bring out which of these ways yield profits. 
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- The index of dairy efficiency is just as much dependent upon the 
economy with which the milk is produced as it is upon the price for 
which the milk sells. Feed is the most important element of cost. 
As shown in Table 25, very few farms with feed costs above $1.25 
per 100 pounds of milk had dairy indexes higher than $100. The 
average feed cost for farms with the lower indexes was $1.50 per 
hundredweight and higher, while several groups of more efficient 
dairies had average feed costs of less than $1 per hundredweight. 

The feed cost was based upon the cost of feed purchased and the 
value at the farm of feed raised. No charge was included for pas- 
turage, as no satisfactory basis was found for measuring the value of 
the feed furnished the cows by the pastures. In the following tables 
the feed cost is somewhat too low in every case, because no charge for 
pasture is included. 


TABLE 25.—Farms producing grade B milk classified by dairy index and feed cost 
per hundredweight of milk 


Number of farms with specified value of feed ! consumed per 


hundredweight of milk produced in dollars All farms 

mee | $= 

Dairy index in dollars 4 3 2 = | re 3 2 = 2 = 1 | S re S = ay 

Sicstsije|ilesislelelelitsielslelslsil2 ss 
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ALE SS ae Pee BS Oe i eee ee ee Ee Bil OO ar es as 5 | 1.02 
Vy es ee ee bee eal [aioe Sapa Dae Eo Prey Oe Fee eee ae Bete Se ee 
. 2. *_ SSeS i Bees fale Pee as oe Ras EO Pe ae | eo ue | Tk ea 

2S te et t a es 
See ae oe! 1 nn 13 | 59 | 97 | 76 | 40 | 19 | 5| 4 ee Ye Teale ee | 318) 1.28 
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1 Exclusive of pasturage. 


Individual cows differ both in the quantity of feed which they can 
consume, and in the efficiency with which they transform the feed 
into milk. If two cows are fed just the same quantity of feed, the 
one producing the most milk necessarily produces at the lowest unit 
cost. 

However, many farmers in the area studied were not feeding their 
cows the right kind of feed or the proper quantity per cow for the 
most efficient production. As shown by definite statistical measure- 
ment, in this area the way the cows were fed and handled was equally 
important with the capacity or efficiency of the cows as a cause of 
variation in the feed cost of milk production. It is common knowl- 
edge that if each cow is fed just the right combination and quantity 
of feed for her individual ability, according to approved feeding stand- 
ards, she will produce at the lowest feed cost of which she is capable; 
if she is fed either too much or too little, or is fed the wrong mixture, 
her production will be less efficient. 


. 
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Table 26 shows the relation between the average production per 
cow and the value of the feed consumed (exclusive of pasturage) per 
hundredweight of milk produced. Since the cows received about 
the same quantity of pasturage on most of these farms, the table 
would not be much different if a charge for pasturage had been in- 
cluded. Although high production alone did not insure economical 
production, since other factors also were concerned, this table shows 
that in general there was a definite relation between the production 
per cow and the feed cost per hundredweight of milk, the cows with 
high production generally producing at lowest cost. 


TaBLEe 26.—Herds classified according to the average production of milk per cow 
and the value of feed consumed per 100 pounds of milk 


Number of herds with specified value of feed consumed per 100 pounds of 
milk produced !—in dollars 


Average production, in 


pounds of milk per cow | 9. 40 | 0.60 | 0.80 2.00 | 2.20 | 2.40 

to to to iF to to to h 1 

0.60 0.80 | 1.00 | 1.20] 1. 2.20 | 2.40 | 2.60 | 26°45 
B NOR oe OOD so soot) ee = a oat Peco ead, 10 Se eee ae ee 22 
4000 Feb ODD ie 8 oe te 4 i re 1 62 
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1 Includes farms producing butter. 


There is a definite tendency for the feed cost per 100 pounds of 
milk to be lower as the milk production per cow is higher. Few 
dairies with average production of less than 5,000 pounds per cow 
produced milk at less than $1 per hundredweight for feed. et the 
relation is not very close—dairies with average productions between 
6,000 and 7,000 pounds ranged from less than $0.60 to over $2.20 
in feed cost. 

The ability of some cows to produce more milk from the same 
quantity of feed is evidently not the most important factor deter- 
mining the feed cost per 100 pounds. | 

Study of the records from this area showed that the quantity and 
quality of the feed that the cow received had a very important 
effect upon the feed cost of milk production, and upon the operator’s 
earnings. Feeding a properly balanced ration was found to be very 
important; cows receiving rations that did not accord with recog- 
nized good feeding practice produced at high cost. 

This may be illustrated by comparing the milk which would prob- 
ably be produced by feeding average cows different rations, based upon 
the average production from different feeds shown by the farm records. 

Start with a ration of 1 ton of clover hay, 1 ton of alfalfa hay and 
2,000 pounds of corn for each cow in a year. That would be about 
11 pounds of corn and 22 pounds of hay per cow per day for the 
winter season. This ration, containing only 282 pounds of true 
digestible protein, would have 3,344 therms of net energy. The 
records from the farms studied show that with such a ration and 
with average Chester County pasturage, cows of the average quality 
produced about 4,100 pounds of milk in a year. 


4 The correlation is r=—0.41, 


] 
] 
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With corn worth 90 cents a bushel and bran $40 a ton, a farmer 
growing the feeds listed could sell part of his corn and buy bran 
instead. He could substitute 800 pounds of bran for 1,000 pounds 
of corn, and then feed 51% pounds of corn and 41% pounds of bran 
per day. His ration would then have fewer therms of net energy— 
2,913—but there would be 298 pounds of digestible protein. Such a 
ration under Chester County conditions gave an average milk yield 
of about 4,600 pounds, so there would be an increase of 500 pounds of 
milk by merely substituting bran for part of the corn, with no addi- 
tional feed cost. 

The ration could be still further improved by using high protem 
feeds in place of bran. Allowing $50 per ton for buckwheat mid- 
dlings and $64 per ton for cottonseed meal, 400 pounds of middlings 
and 250 pounds of cottonseed meal would together cost about as 
much as the 800 pounds of bran. Each cow would then be getting 
a ton each of clover and timothy hay, 1,000 pounds of corn, and 650 
pounds of the high-protein feeds yearly. This ration contains 3,012 
therms of net energy, including 384 pounds of digestible protein. 
The average yield in Chester County from suck. a ration was about 
5,300 pounds per cow—1,200 pounds more than from the corn ration, 
and 700 pounds more than from the corn-bran ration, both of which 
cost practically as much. 

In many cases in this area men were feeding timothy who might 
sell the timothy and buy alfalfa, or grow alfalfa instead. The 
economy of this change as far as the cows are concerned can be shown 
by substituting alfalfa hay for the timothy in the last ration. The 
total ration would then contain 482 pounds of eee protein and 
have a net energy value of 2,836 therms. As shown by the milk 
production on the farms studied, average cows fed this ration pro- 
duced about 5,900 pounds per year under Chester County conditions. 

The feed cost of the milk from the cows fed the ration with a 
protein-energy ration of 1 to 5.9 would be only $1.35 per hundred- 
weight, as compared with $1.90 for milk from cows fed the ration 
with a ratio of 1 to 11.9. The feed cost per 100 pounds of milk goes 
down rather regularly as the protein content of the feed goes up. 
Table 27 illustrates the great importance of feeding the cows a 
properly balanced ration. 


TABLE 27.—Estimated feed cost of producing milk with various hypothetical rations 


TES p Feed 
Quantity of ration Net Digest- | Protein- | vate o¢ | Probable| cost per 
ence ible energy faa milk | hundred- 
oer ‘ BY protein ratio 1 yield weight 
Grain, in pounds Hay, in tons of milk 
Therms | Pounds Dollars | Pounds | Dollars 
Clover, 1__.-_}\_ . ; = 
Cea || Oo a herd at 33,344 282} 1:11.9 78, 12 4,110 1.90 
(Cassi) Se Sr Clover, 1__-- . 
>=, oh aa t iovthy, cy 3918 298| 1:9.8| 7806| 4,610 1. 69 
nye US a 
Cottonseed meal, 250_--__. sau aa i 3, 012 384] 1:7.8| 80.06] 5,315 1.51 
Buckwheat middlings, 400_- Vata 
Soo) a 
Cottonseed meal, 250. -____- heats ieee \ 2, 836 482] 1:59] 80.06] 5,933 1.35 
Buckwheat middlings, 400__|} ~ ps aerate 


1 Ratio of pounds of digestible true protein to therms of net energy. 

2 Corn, $0.90 per bushel, bran $40 per ton, buckwheat middlings $50 per ton. cottonseed meal $64 per ton, 
hay $18 per ton, pasture $10 per head per year. 

3 The therms and digestible true protein are computed from ref. (12), tables on pp. 749 to 751, and ref. (8), 
p. 13. 
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These rations are not presented as examples for use, but merely 
to illustrate how important intelligent deste is, if milk is to be 
produced at low feed cost. 

It has already been pointed out that milk usually sells for more 
during the winter than during the rest of the year. From this one 
would expect that cows which produce milk the year round produce 
at highest feed cost. 

For the conditions of Chester County, however, the reverse is true. 
Herds in which most of the cows freshened in the fall produced milk 
at less cost for feed for the average of the year, than herds in which 
most of the cows freshened in the spring. Table 28 shows how this 
worked out. The feed costs given in this table have been adjusted 
to eliminate the effect that the kind and quality of the feed and the 
butterfat content of the milk have upon the feed costs, and the 
results therefore show only the net effect of the season of freshening 
on the efficiency of production. 

The best dairymen in this region practice intensive winter dairy- 
ing, and to some extent the differences in cost may be due to the fact 
that the fall-freshened herds probably included cows of good quality, 
handled by skilled dairymen; but from Table 28 it ela certainly be 
safe to say that in this region farmers can produce a uniform flow of 
milk throughout the year without increasing their feed cost per 
hundred pounds and are therefore in eg position to take advantage 
of the higher price paid for winter milk 


TABLE 28.—Relation of the season of year the cows freshen to the feed cost of milk 


production 
Value of feed ! 
Herds‘in consumed per 
Proportion of cows freshening in the fall, in per cent 100 pounds 
BLoup. of milk 
produced 
Number Dollars 
OWENS Fe MEL FR Ae VES TE ELE be SO ON Peete Peep ED Per See te, rae a e. 59 1.3 
PAN TR | eri. koh a ee oe Se eae SES oie. eae Sa ON tne TEER se 48 1. 32 
PRED IGO  yn een FL PRR E, BAA PANE A Es BE ed eg eee he: >. SO 31 1. 24 
POO S0 2 <2 8) to cent ii bee, tle ee hee ee wees Be ee ea 24 1.19 
LUN Ra i ig Re > lel tee RMN as ot a ie SOS id: a eh. ec AEs RT ot 16 1.19 


1 Exclusive of pasturage. 


Table 29 shows how closely the time of year the cows freshen is 
related to the seasonal fiistitbations of milk production throughout 
the year. On the farms where only one-quarter of the milk was 
peepee during the barn season, less than 10 per cent of the cows 
reshened in the fall; on the farms where three-quarters of the milk 
was produced during the barn season, over 75 per cent of the cows 
freshened in the fall. 


15 References (/4) and (14) give detailed information on the subject of the proper feeding for dairy cows. 
16 By multiple correlation. See p. 59. 
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TaBLe 29.—Relation of milk produced during the winter season to the season the 
cows freshen 


Percentage of herd freshening in— 
Percentage of annual production during winter 
season : 
Fall Winter Spring Summer | Total for 
months | months | months | months | year 


| 
Per cent | Per cent | Per cent | Per cent | Per cent 
(| USS es een eee me } 93] 23] 554] 10.0 100 
pete? Wt 8 288 eat 21.7 30.2 34.1 | 14.0 100 
Mumbehenr Pall init taiiy iwaat pret) 4 34.2 4.6 2.9 | 17.3 100 
mes ere 49.6 22.9 13.6 13.9 100 
SS See eee oe 67.9 16. 2 | 5.9 | 10.0 100 
| || ||) 2S or ee | 75.4 21.9 | 0.0 2.7 100 


Part of the difference in the prices that different men received for 
their milk was due to the premium that they received for the higher 
fat-content of their milk. Whether it pays to produce this higher- 
test milk depends upon the extra feed cost of the richer milk. 

Table 30 shows the average relation of the test of the milk to the 
feed cost per 100 pounds, after adjusting the feed cost to eliminate 
the effect of the quantity of feed which the cows received and its 
protein content, and the season of year the cows freshened. 


TABLE 30.—Relation of the butierfat test of the milk to the feed cost of milk production 


| Value of feed 


Per cent of Herds in consumed * 
per 100 pounds 
butterfat 1 group of milk. pro- 
duced 
Number Dollars 
3:3 18 7 
a3 56 1. 22 
= ay’ 44 1. 26 
3.9 25 1.34 
4.1 12 1. 44 
4.3 1.49 


1 The simple average of the 12 monthly tests. 
2 Exclusive of pasturage. 


The farmers producing 3.7 per cent milk fed 9 cents more feed for 
each 100 pounds of ae produced than did the farmers producing 
3.3 per cent milk. At the premium of 4 cents per “point,” they re- 
ceived 16 cents more per 100 pounds, so with the feed prices.of 1922-23 
it paid them to produce the richer milk. The men producing 3.9 per 
cent milk fed 8 cents more feed per 100 pounds than did those pro- 
ducing 3.7 per cent milk, and it was worth just 8 cents more. But 
from 3.9 per cent to 4.1 per cent the extra feed cost of producing milk 
of higher fat test was more than the extra value of the milk, while 
above 4.1 per cent there were too few records for significant results. 
This would indicate that, with the kind of cows used in this area, 
dairymen who produce grade B milk attain the greatest profits by 
producing milk of about 3.7 to 3.9 per cent fat, and that using cows 
producing milk with more or less fat than this tends to reduce the 
net returns slightly, with the differential for butterfat the same as it 
was in 1922. This does not apply, of course, to men who produce 
Hie milk for a special market, cath as the grade A or grade AA pro- 
ucers. 
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Every dairyman recognizes the fact that individual cows vary 
widely in their ability to produce economically and efficiently. In- 
herent ability of cows to produce large quantities, however, is one 
factor that can not be measured directly. To some extent it may be 
reflected in the value which is placed on a cow. Differences in the 
average value of the cows in the different herds, as estimated by the 
farmers, may hence be used as a very rough measure of the differences 
in their quality. Table 31 shows the average feed cost per 100 

ounds according to the average values of the cows, adjusted to elim- 
inate the effect of the factors affecting feed cost which have already 
been discussed. 


TABLE 31.—Average feed cost per 100 pounds of milk, according to the average value 
of the cows 


Value of feed 


bates consumed ! 
F erds in per 100 
Average value per cow, in dollars group pounds of 
milk pro- 
duced 
_ Number Dollars 
PERSIE I ee ee ee ee a ee a eee 4 1.37 
GOGO 7042 15. were liccty ter EY i ee Oe aa oh Pee ee 38 pea 
RNR ar ee a Oe ee ee ee | 66 1. 26 
iE 1 je tat kU | ad SO ats eS wn ote eet Se SES Meee os ee ee 5 See 67 1. 23 
PUG MD E368 nase 5 wees b oot oe ad bates Se Peary. a et ag te 3 13 1, 22 
OVGLAD0=. 2 5. =e ewe eee ee th ei + ee ee Serta BOS 8 14 1. 22 


1 Exclusive of pasturage. 


For cows valued up to $100 the feed cost decreased very markedly 
as the value of the cows increased; cows valued at $125 produced at 
slightly lower cost than those valued at $100, but cows valued at 
more than $150 were no more efficient than those valued at $125. 
This does not necessarily mean that the $150 cows were actually 
worth no more than the $125 cows. They may have produced calves 
worth enough more to justify the value placed on the cows. It does 
mean, however, that as milk producers their value was no higher than 
that of $125 cows. Even as imperfectly shown by their values, this 
table brings out the importance of having good cows if one is to make 
the greatest profits from dairying. 

Weeding out inefficient producers is as effective a way of im- 

roving the efficiency of a grade herd as is buying purebred stock, 
a fact, continual weeding is necessary with purebreds as well as with 
grades. Keeping some record of the production of the individual 
cows is a great help in picking out the poor cows. Weighing and re- 
cording the milk from each cow, if only once each week or month, is 
well worth the time it takes. 


SUMMARY 


This examination of the factors affecting the returns from the 
dairy enterprise has shown that the price at which the milk is sold 
and the efficiency with which it is produced together very largely 
determine the profits realized from a dairy of a given size. Even 
where no better market is available, many men can raise the average 
price they receive by producing a larger proportion of the milk during 
the winter season and by closer attention to cleanliness. But the 
greatest changes can be made in lowering the feed cost of the milk. 
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Improving the quality of the cows, paying more attention to feeding 
each cow just the right quantity of feed, and better balancing of 
rations are the important ways by which a farmer can increase the 
efficiency of his dairy. 

Efficient cows, comfortably housed, and intelligently fed and 
cared for, constitute the most important essential to profitable dairy 
farming. 


PLACE OF THE MUSHROOM ENTERPRISE ON DAIRY FARMS 


The 25 farms which were classed as mushroom-dairy farms varied 
in size from less than 30 to over 120 crop acres, and from less than 5 
cows to over 25. As shown in Table 32, the larger the farm the more 
cows were kept. On the smaller dairy farms, with less than 60 crop- 
acres, not so many cows were kept as on straight dairy farms of the 
same size, while on the larger mushroom-dairy farms about as many 
cows were kept as on dairy iarms with the same crop acreage. (Table 
6, p. 10.) 


TABLE 32.—Mushroom-dairy farms classified according to the number of crop acres 
and the number of cows kept 


Number of farms with specified acreage in crops 


| 31to | 46to | 61to | 76to | 91to | 106to | 121 to 


Number of cows | 16 to F 
(S35 45 60 75 90 105 120° | 135 | Sizes 
acres acres acres acres acres | acres | acres acres 
} 

ULMER ee 2 1 is | er eee (ko ate [a Se eee Ca 1 5 
ot "| ae 1 1 a eee: Tas, DOE PSeeiel <P os 7 
(2° 3) RE id Sees eee eee 2 by ages er Oe ae 3 
La Ai. 1 eR tak 2 eee eens eee 2 1 1, es lee 4 
2) nie =) Ss (ae ee ez Seen | (one aera ay i eee 2 Soe 4 
7 50S) Saath: Sea RS een (ae Pa eS ee (Al eee eS a eee | 2 

Maratea ea | 3 | 2 6 7 | 3 1 | 2 | 1 25 


In only two size groups, those including the farms of from 46 to 60 
and from 61 to 75 crop-acres, are there enough mushroom-dairy farms 
to make the averages at all significant. However, nearly half of the 
dairy farms fall in these two groups and it is therefore worth compar- 
ing briefly the average organization of the dairy and mushroom-dairy 
farms of these sizes. Table 33 gives this comparison. 


TABLE 33.—Comparative organization of dairy and mushroom-dairy farms of the 


same size 
Farms 40 to 60 crop Farms 61 to 75 crop 
acres acres 
Item pat 
a ushroom- : Mushroom- 
Dairy dairy Dairy dairy 

2 ee ocr 76 | 6 48 
eRe AT Snape oe 8S ee 5 _-_- 99 88 112 119 
SPST ES TC TBS TS Soe ee ey 2 ae 24 20 26 
2 STG CY Cd 2 53 52 67 67 
Acreage in: 

NaH Si. oe Se 11.4 10.0 11.8 14.1 

Corn tor silage or cut green ___-. =.= 5. .--_-------- 2.9 ait 3.9 4.6 

CUA GSS TITAS) SS Soe, ee i pales eeaaeptigey st oleae ee 130 12.6 16. 6 12.5 

Fieaviouuenunan alfalfa. 9 2 17.9 16. 5 24.7 23.9 

oe VES eR oe ee ee 4.0 4.4 5. 7 9.3 
Livestock: 

Parsee eee fe ET APA shot Fa le head_- 14.7 11.8 14.9 20. 2 

Other dairy cattles 22.2... * animal units__- 1.4 ey at 3.0 

YEE STi Als, ee ee 2 ee ee od eee a4 5k oS | 2 eS 

EU iSio. 1) oS wa pas Sree ee Peet ee eee eee 1.6 7 Ae. 2.4 1.8 

IG Soke | eS AC As Se rere 103 117 106 123 

SpE aig = Se cele Smee» Bart oe anaes 4.2 4.2 4.1 4.5 
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The crops grown are just about the same on both the mushroom 
and mushroom-dairy farms, although the acreage of silage and of 
alfalfa was slightly higher on the latter, and the acreage of small 
grains slightly less. For these particular farms the livestock was 
just about the same for both types, the mushroom-dairy farms of one 
group averaging less cows and of the other group more cows than the 
corresponding groups of dairy farms. The mushroom-dairy farms 
did not use any more workstock than the dairy farms in one group, 
and only slightly more in the other. 

As shown in Table 34, except for mushrooms the receipts were 
about the same on both types of farms, the mushroom-dairy farms 
selling somewhat more crops and less miscellaneous livestock prod- 
ucts than the dairy farms of the same size. The sale of dairy 
products varied with the number of cows, but in both groups the 
value of the product per cow was higher for the mushroom-dairy 
farms than for the dairy farms. This indicates that the men operat- 
ing the mushroom-dairy farms were somewhat more efficient farmers 
than those operating an dairy farms of the same size, and for that 
reason part of any extra profit they made may be due to this ability 
of the farmers rather than merely to the enterprise conducted. 


TaBLE 34.—Sources of cash income on dairy and mushroom-dairy farms of the 
same size 


Farms 46 to 60 crop acres} Farms 61 to 75 crop acres 


a Mush Mush 
ushroom- : ushroom- 
dairy Dairy dairy 
PRI DeMan titkisde = - - ed  SE ee e es 6 48 7 
Cash receipts from: Dollars Dollars Dollars 
Grops } 2ct--<t Pleo Ae eee la ees 68 707 856 
MBUISHTOOMNS= 226. 22. lott sc. shee See eee alee Same, eee Mem eS OM] Ce Re ie 3, 917 
Weary cattle: iifteu ye ttos MEY shri ee er aren sf 
IDeiTryeNrOGNCts: ne BT pee) es ee 2, 150 3, 106 
Poultryssets tf hash e td De eee 291 
Other livestock and miscellaneous___--_--_--------- 07 | 4-2 eee 
Otel he 8 ala eae Bg A eet. Boe FE BOR ee eed 3, 756 3, 578 8, 799 
Dairy products per cow 222. -J5 e322 48, 2s eee 145 144 154 


Mushroom- 
dairy 


PTOGUCISISOICS 2 Sn Sls aed ee oe eres 
Farm products used bytamily..._.-.> "4". ee 
Cains AInVOnbOLY: - 2 Pt en) REY eae ee ee 


Total value’of proditets.=25. foes eee! 


Charges against product: 
Cash expenses, except land and interest ------------ 
Value of family labor Se eee 
Charge for use of real estate and capital__--_------- 


Total Gharves. 2 so =. 3 ee ee eee 


Operator’s earnings... Be¥_ ee. ee eee 
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Table 35 shows the financial results for the two types of farms. 
The average operator’s earnings for the mushroom-dairy farms of 
46 to 60 crop acres were only about $200 higher than for the dairy 
farms of the same size. In the other group the earnings on the mush- 
room-dairy farms were much greater than on the dairy farms, because 
of the presence of two exceptionally large and successful farms. 
Figure 7 shows the differences in the distribution of operator’s 
earnings in these two groups. 


NUMBER OF FARMS OF 46 TO 75 CROP ACRES 
ae WITH DIFFERENT OPERATORS’ EARNINGS 


] 


-1,500 -1,000 -500 ) +500 +1/,000 +1500 +2,000 +2,500 +3,000 +3,500 +4000 +4500 
Operators’ Earnings in Dollars 


ae 


FARMS 
NUMBER 


MUSHROOM-DAIRY FARMS 


0 
-1,500 -500 +500 +1500 +2,500 +3,500 +4500 
Operators’ Earnings in Dollars 


Fic. 7.—Most of the men operating mushroom-dairy farms of 46 to 75 crop acres made larger earnings 
han the average from dairy farms of the same size 


Most of the mushroom-dairy farmers had larger earnings than 
most of the dairy farmers but the difference between these typical 
men was not as large as between the exceptional men. It would 
appear that growing mushrooms offers the average Man an oppor- 
tunity to increase his receipts to some extent, and the man of excep- 
tional ability an opportunity to make large profits. 

Favorable location of the farm is one of the principal prerequisites 
for profits from mushroom production. Handling the very large 
quantities of manure from freight cars to the farm is a much more 
expensive matter for a man located miles from a freight siding than 


— 
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for one who has a siding on his own farm. Mushroom production 
also requires a heavy investment in buildings and large expenditures 
for spawn, labor, and manure. Only a farmer with good financial 
resources can go into mushroom production on a large scale. 


TABLE 36.— Direct expenses and receipts for the mushroom enterprise 


Mushroom-dairy farms Other mushroom farms 

P Value per Value per 
Item Unit Physical | vaio |100square| Physical} yj, |100square 

units feet of units feet of 

beds beds 

Direct expense items: Dollars | Dollars Dollars | Dollars 
Manure purchased -_-_--_--| Tons____-- 168 738 6.18 250 1, 046 5. 69 
Spawiloes oe A Bottles___ 354 278 2535 470 371 2. 02 
BSKOUS = eet A Hundreds_ 40 174 1. 46 56 266 1.45 
OND Kee) See cP OFS 255.00 15.9 151 1.26 28. 1 264 1. 44 
Wreighitiss€.-2).9. 6 =. 25a 24 a Ce ee ae 51 ads ee Sat oer 142 a: 
ETUPRIN Go 9 Ne A 14 By ol ee eee 38 s2A 
Commission. 3 3.282 ee eee 29 FOR NEARS OY 37 . 20 
MSP en Se ee ee 167 1540) a eee 477 2. 59 
WVISSCHHATIGOUS Sot ee en ie ee eee RNS 10 "io al bag a 10 05 
Moral idirect experise..< sl 2_/2.4 2 S22 eS Se 1, 612 ce ee ee 2, 651 14. 42 

Sales: 

Mushrooms. . -2- 22 5... Boxes... = 3, 690 3, 750 31. 40 5, 353 5, 091 27 
Surplus above direct expense_|_--=.=-.---.|_-2_-_ 2S 2, 138 1 90) 2, 440 13. 28 
Area aN iDGdSs «25-2220 2.5 es Square feet 1G en Der NIE 2. a Ne 18381 \-22: tote eee 
O29Ss eee ee 0:80) 8 eee 


Yield per square foot ---__----- Pounds__- 


Table 36 shows the average quantities of different materials used 
in mushroom production upon both the straight mushroom farms and 
the mushroom-dairy farms. The mushroom enterprise was smaller 
on the mushroom-dairy farms as a rule, and the values of the various 
items are therefore expressed per 100 square feet of bed, so that 
expenditures on the two types of operation can be compared. 

t is probable that the differences in expenditures per 100 square 
feet of beds for such items as manure, spawn, coal, freight, and truck- 
ing are not of much significance, as they are due more to the rather 
small number of cases included in each average than to actual differ- 
ences in the efficiency of operation. For labor, however, the difference 
is significant, the extra labor on the straight mushroom farms aver- 
aging nearly twice as much (per 100 square feet) as on the mushroom- 
dairy farms. This indicates what is probably the most significant 
economy in combining mushroom production with dairy farming— 
the possibility of utilizing regular farm labor in working on the 
mushrooms at a period when no other profitable disposition of the 
labor is available. 

The surplus per 100 square feet of beds, as shown in Table 36, 
was decidedly larger for the mushroom-dairy farms than for the other 
mushroom farms. This was owing in large part to the heavier yield 
on the mushroom-dairy farms and to the higher price obtained. The 
higher yield, though possibly owing in part to the heavier use of 
manure and spawn on the mushroom-dairy farms, was probably more 
a reflection of the fact, previously mentioned, that in general the dairy 
farmers who were also growing mushrooms were exceptionally skillful 
farmers. This table shows that their mushroom enterprises as well as 
their dairy operations were more efficient than the average. An 
energetic and intelligent man can combine a mushroom enterprise 
with his dairy farm and operate both of them efficiently. 
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SUMMARY 


_ The dairy enterprise is the central point in the organization of most 
Chester County es Although under special conditions other 
_ products, such as mushrooms, poultry, or crops, may become equally 
important sources of cash income, for most farmers dairy farming 1s 
most profitable. Unusually energetic and capable dairymen, how- 
ever, can add to their returns by combining mushroom production 
with dairying. j 

Under the conditions of the year of the survey, dairy and poultry 
products were relatively more profitable as compared with crops than 
they have usually been. For this reason the conclusion that during 
that one year only the number of cows and not the acres of crops 
affected operator’s earnings, should not be taken to mean that under 
usual conditions crops do not contribute to farm earnings. With 
more favorable prices than prevailed in 1922 and 1923, the acreage of 
crops would be more important in relation to net returns. 

The efficiency with which the dairy enterprise was conducted was 
the most important factor in causing differences in earnings. A large 
part of the variation in dairy efficiency was due to the intelligence and 
care that farmers used in selecting, feeding, and caring for their cows. 
Intelligent and skillful dairy management is essential to success on 
most Chester County farms. 

Some individual specialized mushroom farms made large earnings, 
and the operator’s earnings on these farms averaged about $650 above 
the earnings on dairy farms. With the possible extent of the demand 
for mushrooms still to be determined, and with supplies of manure 
suitable for mushrooms tending to become limited, no statement can 
be made as to how long mushroom production will prove more profitable - 
than milk production. 


METHODS OF MEASURING COMPLEX FACTORS 
CHARGE FOR USE OF LAND © 


The “operator earnings” method of computing returns to the 
farmer depends upon allocating to all factors in production except the 
operator what those factors are worth as shown by the going market 
rate, leaving the operator as the residual claimant. 

The differences between the charges made for the use of land under 
the operator’s earnings method and the charge which would have been 
made on the labor income method, are shown in Table 37. 

The labor income method of obtaining the charge for the use of 
land varies in three particulars from the general principle of valuing 
each factor at what it is worth “‘on the market:” (1) All that the 
land contributed to the annual product is the use of that land for one 
year; (2) a considerable part of the value of the farm represents a 
dwelling which is not directly utilized in the production of agricultural 
products; and (3) the current mortgage rate of interest is not a good 
measure of the percentage return which farm land should be expected 
to yield. As H. C. Taylor has worked out on a theoretical basis 
(18, pp. 106-107), later proved by astudy of the facts in the case (4, pp. 
28-46), the general expectation of continuing increases in the 
value of land tends to hold its price at a higher level than is justified 
by its current earning power. That is, the current interest obtained 
from investments in land which is expected to increase in value can 


40 BULLETIN 1400, U. S. DEPARTMENT OF AGRICULTURE 


not be so high as the interest obtained from mortgage investments, 
on which there is no possibility of additional return due to later 
increases in value. 


TABLE 37.—Charges for use of land and buildings, on the ‘“‘labor income”’ basis and - 


on the ‘‘operator’s earnings’”’ basis 
Type of farm 
Items Mush- 
: Small Mush- 
Dairy dairy ane: room Crop 
Dollars | Dollars | Dollars | Dollars | Dollars 
Realestate value. ..: 2-2-0232. cenis 2 bs er eee 12, 650 16, 097 
Luk Se o_o es oe ae ee 164 202 
PASrAnCe- On DIMNGINgS<< <p eeee hate ees 42 77 
Building repair and estimated depreciation_________- 343 407 
5 per cent on real estate investment___.-._____-_----- 632 805 
SNe ae tel aL EGE DS aay Pde Ae 1, 181 1, 491 
Charge made by ‘‘operator’s earnings’? method 1___ 377 492 
DyITeTeNCe! 2 22s se eee ee ree 804 999 


1 At 4 per cent on value of real estate used in farm business, which covers taxes, insurance, and repairs 
as well as ‘‘economic rent.”’ 


A much closer oda eet to what the land is really contribut- 
ing to the value of the product can be obtained by using annual 
rents. At a time when conditions are fairly stable, the average 
net return to landlords furnishes an actual measurement of payment 
for the use of land, in a market where merely the current uses, and 
not future increments, are valued. Where the taxes, insurance, 
and building upkeep are paid by the owner, the gross rental (under 
fairly stable conditions) is the market price for the annual use of the 
farm, regardless of what pa of that payment goes to taxes, what 
part to insurance and building upkeep, and what part to net return 
to the landlord. For the purposes for which the charge for the use 
of land is to be made in farm-management studies, therefore, a 
charge equal to the current gross rent in the area, ignoring other land 
costs, will be sufficient to serve as a market estimate of the value 
of the use of the farm for the year. 

The actual level of rent prevailing may be most accurately obtained 
by considering cash rents, because with share forms of rent the land- 
lord is really a partner in the business, in many cases furnishing a 
good part of the management needed in organizing and operating 
the farm as well as furnishing livestock, sometimes equipment, and 
sharing in much of the expense as well as the receipts. Cash rent, 
on the other hand, is a much better approximation to the price of 
the use of the farm, unobscured by other items. 

As shown by the entries on the census farm schedules in 1920, the 
average cash rent paid in Chester County at that time was equal 
to 3.9 per cent on the value of the farms (4). This was merely 
the cash rent reported on the schedules, and did not show what 
expenses the landlord had to pay out of his cash rent, nor what 
land taxes the tenant paid in addition. 

The farm-survey schedules obtained in 1923 gave data for a check 
on this average rate of cash rent, and showed the distribution of 
taxes as between landlords and tenants. Excluding the farms 
rented from fathers or other near relatives, 15 cash-rented farms 
were included in the survey. The average values, rents, and ex- 
penses on these farms are given in Table 38, 
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TABLE 38.—Average values and rents on cash rented farms, Chester County, Pa., 
1922-23 


~ Average Average 

Ttem per farm Item per farm 

Dollars Dollars 
Bates ale. 1920 ste 2 ee 149554) axes oniiand=< 222 =) 5. 12 os tee 41 
Working capital, 1922... - = = 3,595 ||. Laxes paid by landlord=-_4 > 132 
Washerent-paid =. <3 = ---Sessest cess ce 547 || Insurance paid by landlord______________ 32 

Taxes paid by tenant, total_____________ 81 || Total rent paid by tenant in cash and 

Taxes on stock and equipment (esti- CAXCS oo eee a an en ee 588 
WeLOC Terabe! ~~ 6 ee ee ee 40 || Total rent, in per cent of farm value___-| 4.04 


As shown in Table 38, the gross rent paid by the tenant, including 
land taxes in the cases where they were paid by tenants, came to 
little over 4 per cent on the value of the farm. Deducting from the 
average cash rent of $547 received by landlords their average payment 
of $164 for taxes and insurance, the net rent left was but $383, or 
but 2.6 per cent on investment. Even this is not a true net rent, 
because repairs and depreciation on the buildings would have to be 
paid out of this. 

Although it is true that so few farms are rented for cash in the area 
surveyed that it may be questioned if there is a very active market 
for ‘‘the use of farms,”’ still the fact that the average rate of rent from 
these few farms agrees so closely with the average rate as shown for 
the whole county by the census would indicate that 4 per cent is a 
fairly reliable estimate of the average gross rent. This is therefore 
used to represent ‘‘the contribution of land” to the product of 
Chester County farms. This actual market rate is evidently much | 
lower than the land charge on the ‘labor income basis,’’ which 
included taxes, insurance, repairs, and depreciation, plus a 5 per cent 
interest charge. As shown in Table 37, this would have made a 
gross rental of about 9 per cent, or more than twice what the same 
service actually sold for “on the market.” 

This conclusion does not indicate that Chester County farms are 
over-valued, but merely that their value does not rest entirely upon 
their current annual return from agricultural production. Only that 

art of their value which does rest upon such return can fairly 
ti considered in making a deduction from a farmer’s return to cover 
the use of land in agricultural production, and that is what has been 
done in this particular case. 

This ‘“‘appeal to the market” satisfies two of the three questions 
previously raised as to the method of evaluating the use of land. 
The question as to the value of the dwelling houses remains to be 
considered. 

There are but two logical alternatives: Either include the value 
of the rent of the dwelling as part of the farm production to offset 
the charges connected with it, or eliminate from the farm expenses 
those items due to the dwelling, and make no attempt to estimate 
the value of its use in the receipts. (One additional reason why the 
“labor income”’ figure has been a rather unsatisfactory measure of 
farmers’ earnings is that all the charges in connection with the dwell- 
ing were included on the debit side, without crediting the value of 
its use on the other.) 
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Theoretically, there is no more reason why the farmer’s dwelling 
house should be counted a part of the farming business than for 
the banker’s house to be counted a part of banking or the merchant’s 
house a part of marketing—it has been so included previously largely 
as a matter of accounting convenience. For this reason the charges 
for the use of land in the study reported in this bulletin have been 


FiG. 8.—A vacant dwelling and an abandoned tenant house, both of solid stone construction. 
With larger farms and more machinery, not so many houses are needed as in 1800 


made as if the farmer’s dwelling were on one side of a road and his 
farm and outbuildings on the other, with an entirely separate set of 
accounts for his farm business and his domestic affairs. The use of 
the farm dwelling has thus been excluded from the statement of 
“farm products,” and the expenses connected with it have likewise 
been excluded from “farm expenses.” %” 


7 For a fuller statement of the theoretical basis of the ‘foperator’s earnings ’? method of measuring 
farmers’ incomes for farm management studies, see (9). For statistical comparison of the adequacy of 
the ‘‘operator’s earnings” and ‘‘labor income’’ methods, see (7). 


See rs reer Ee 
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This procedure, however, has many accounting difficulties of its 
own, particularly in an old area like Chester County. This region was 
settled before the Revolutionary War, and the size of the farms and 
the number of buildings were largely determined long before the ex- 
tensive development in farm machinery in the second half of the last 
century. At present, corn planters and cultivators, wheat drills and 
harvesters, hay mowers and rakes are used on practically every farm, 
and many farms are also using such more recent machinery as hay- 
loaders, hay forks and slings, milking machines, and even tractors and 
gang plows. With the crops grown still largely the same as those 

own when the first census was taken in 1850, one man to-day can 

andle much more land than he could handle before the introduction 
of modern machinery. This has resulted in a decided tendency to 
increase the size of farms. As a natural consequence of the gradual 
consolidation of farms, there are now more dwellings in the area than 
are needed to house the farm workers. With this surplus of buildings, 
farms in many instances can be bought for less than the replacement 
value of the buildings alone (fig. 8). 

Recognizing this difficulty, no attempt was made at the time of 
making the survey, to divide the farm value into the value of the land, 
the value of the dwelling, and the value of the other buildings. To 
have attempted to get the separate values from the farmers would 
merely have been asking them to estimate something that they did not 
know. Had the value of the dwelling been obtained on this basis 
there would have been no way of separating the value of the dwelling 
from the value of the rest of the farm, as both figures would have been 
largely artificial; and so no separation could have been made of farm 
and dwelling expenses. . 

Instead, each farmer was asked to estimate the actual sales value 
of the farm as a whole and then to estimate the fair value of the 
buildings separately, considering the fire insurance he carried on 
them and the replacement cost. In making this second estimate he 
was told not to consider the value of the whole farm, but to estimate 
the building values solely as a separate question. The average 
values obtained by this process are shown in Table 39. 


TABLE 39.—Average value per farm of real_estate and buildings 


Farms re- Gee 
. porting ther 
Item Units | mush- | farms 
‘. rooms ! 
ee ee ee a See ene Smee Number 368 
SO05 (2 PTL a Ss 2 SS Dee ee Acres 85.3 104. 1 
All real estate: 

te EL TLE DT Tots ae pale hay eet eet <i ai a Sn atte Re Dollars___- 10, 896 6, 020 
CL Tapa ee ST Page eee) rt da ee eee ese ee Dollars___- 5, 237 4, 866 
LORTGS UTES ESE a ee a ee ee eee ee Dollars__-_- 16, 185 | 1, 106 
eoneuperidmpss as reported. os ie eee he Dollars__-_- 32, 318 11, 992 
CDE DO GES oh ee een omar Le Dollars___- | 29, 795 12, 932 


1 This group includes two off-type farms which were later discarded as well as mushroom farms. 
2 This table includes several farms which were discarded in subsequent tabulations. 


It is evident that the “values” obtained by these questions are 
more than the buildings are really “worth,” if by “ worth” we mean 
what the buildings add to the market value of the farm. If this were 
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a territory where land was frequently sold without the buildings, 
that would give some basis for appraising separately the market 
values of land and of buildings, but such sales are so rare and unrep- 
resentative that they give no adequate basis. 

Fortunately, statistical methods are available for determining 
what part of the farm value is represented by the buildings, and 
what part is represented by the land, even where neither can be 
directly measured separately. These methods have been applied 
successfully in other areas ¢, 11). By the analysis of these farm 
records by this same method, as described in detail in the following 
section, it was possible to determine what part of the total farm 
value was contributed by the dwelling house, and what part was 
contributed by the land and farm buildings. The distribution, 
previously shown in Table 17, is as follows: 


Part due to 


Total real | Part due to} real estate 

Group of farms estate dwelling used in 
value value farm pro- 

: duction 


Dollars Dollars Doilars 


Maryetarmss2323$2) 14 OR ee a ee a ee ee oe 12, 650 3, 228 9, 422 
Smaldainyes 282 =. 08 4 es See te ee ee ee eee 10, 189 3,178 7, O11 
AVETISHEOOTINC SIE eee whe oe oe ae eee ane eee ee ee 16, 097 3, 797 | 12, 300 
Miayshroom 2 = ft.) fs. F= Asa ies ot Pal rye So, Sie ee eee hes 13, 842 4, 326 9, 516 


MEOW MATING feo hel iS SD oe ana es ee i ge Pe 14, 389 3, 310 | 11, 079 


On the assumption that the rental would be at the same rate on 
both the part of the value represented by the dwelling and on the 
part of the farm used in production, the 4 per cent gross rate was 
applied to the values shown in the last column—the sales value of 
the farm less that part of its value due to the dwelling—to obtain 
the total charge to be made for the use of land and equipment. If 
anything, this assumption errs in the direction of making the charge 
to the farm business too high, as repairs, depreciation, and ‘nsurance 
borne by the landlord, are certainly relatively heavier expenses on 
the dwelling than on the other buildings and farm land lumped 
together. Ina ce where cash renting was a common practice, 
it would be possible by statistical analysis to measure the relative 
importance of dwelling and productive plant in determining the rent 
paid, and to determine what rates should be applied to each indi- 
vidually. In the present survey, however, not enough cash rent 
records were available for such a study, nor would the results ob- 
tained have been of enough importance to justify making it. In 
other areas, where land values are higher and the deduction for the 
use of land makes up a larger part of the charges than it does in this 
area, such a further study might be well worth while. The assump- 
tion as stated, however, was used as a sufflciently accurate working 
hypothesis for the present case. 

The final charge for the use of land, as shown in Table 37, page 40, 
was therefore computed at 4 per cent of the ‘‘ value of the real estate 
used in the farm business.’”? As shown in this table, the average 
charge for the use of land in the different groups on this basis varied 
from about $600 to $1,000 less than it would have been if made on 
the basis used in “labor income”’ studies. For individual farms, of 
course, the variation between the two would be much wider. This 


ae ose eee 
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is one reason why-the ‘‘operator’s earnings”’ figure used in this bul- 
letin as a measure of farmers’ success varies widely from the “labor 
income”’ figure which has been used in other studies. The fact, 
brought out elsewhere (7), that the figure for the operator’s earnings 
does tally with variations in farm efficiency much more closely than 
does the labor income figure, would seem to offer at least some 
measure of empirical proof that the reasoning upon which the new 
measure is based is sound and useful. 

A correlation study of the relation of farm buildings to the value 
of the farm was made for the specific purpose of determining what 
part of the ‘‘value”’ of the farm dwelling, as estimated by the farmers 
in the way described, was represented in the value of the farm. In 
a region where land was being brought under cultivation and new 
houses were being constantly erected, a $6,000 house should add 
$6,000 or even more to the value of the farm upon which it was built. 
In a region where farms were being abandoned and the population 
was diminishing rapidly, a $6,000 house might add nothing to the 
value of the farm upon which it was built. Chester County lies 
between these two extremes; the problem is to find just what part 
of the dwelling values (on the average) are added to the value of the 
land on which they stand. Fieiit 

The simplest way to approach this problem would be to pick out 
farms of the same size, fertility, and with farm buildings other than 
the dwelling of the same value, but with dwellings of different values 
upon them. Then, if enough such very similar farms could be found, 
comparing the differences in the values of the farms with the differ- 
ences in the estimated values of the dwellings would show the relation 
of the latter to the former, for the particular size and type of farm 
considered. This would be a fairly accurate result, because the 
method of grouping would hold constant the other factors such as 
size of farm, fertility of soil, and value of the dwelling, which otherwise 
might influence the farm value and so obscure the relation of dwel- 
ling value to farm value. 

In practice, however, there are so many different causes affecting 
farm value that it is impracticable to use this method. With the 
limited number of records it would be almost impossible to pick out 
enough farms exactly or even approximately alike in all particulars 
except value of the dwelling and value of the farm to give reliable 
averages. And even could such a group be chosen, the results from 
that group would be applicable only to farms of the particular size, 
fertility, etc., included in the group, and would not apply to other 
farms in the area. 

The statistical method of multiple correlation furnishes another 
way of getting the same result, not merely for a particular group of 
farms but as an average for all the farms in the area. By using this 
method it is possible to determine exactly the average relation be- 
tween the estimated value of the dwelling and the value of the 
farm, holding constant (by mathematical means) all the other factors 
included which may influence the farm value. This mathematical 
process may be thought of as equivalent to making all possible 
groupings of the kind suggested in the two previous paragraphs, 
noting the results of each grouping, and then making a weighted 
average of the relation between dwelling value and farm value as 
found for each grouping. 
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As a by-product of this analysis, too, we have not only the average 
relation of dwelling value to farm value, but also the average relation 
of every other factor considered to the value of the farm. 

As the first step toward the multiple correlation analysis, the 
different factors to be considered must be decided upon. Plannin 
such an analysis after the basic records have been obtained, Tastontl 
of before, the analysis is necessarily limited to the data already 
obtained. Within this limit, the following items were selected as 
likely to affect the farm value: 

Value of the dwelling (and tenant houses, if any). 
Value of the dairy barn, silo, and milk house. 
Value of other buildings. 

Fertility of the soil (as shown by a crop index). 
Percentage of the farm area tillable. 

Percentage of the farm area level. 

Type of road upon which the farm fronts. 
Distance to the nearest town. 

The crop index was computed by the usual methods, using only 
the yields of the most significant crops—corn, wheat, clover, and 
alfalfa—in making the computation. 

The type of road was designated according to a ‘‘code,’’ as follows: 
(1) “State” road, concrete or asphalt; (2) macadam road; (3) broken 
stone, gravel, or slag, water-bound; and (4) dirt road. 

The correlation might have been made by adding the number of 
acres of land as a factor and then correlating all these factors directly 
with the total value of the farm. This would necessarily have given 
a very high correlation, since obviously the larger the farm the 
greater the value. By reducing all the items to terms of value per 
acre this difficulty can be avoided. Correlating the value per acre 
of the different classes of buildings, and the other items, with the 
value per acre of the farm should give a much more delicate measure- 
ment of the effect of the different factors upon farm values, since, 
other factors being equal, the value of the land should not vary with 
the size of the farm.’* This procedure had been found to give good 
results in similar previous work (1/1) and was therefore adopted for 
this analysis. 

The factors used in the initial correlation study were therefore 
stated as follows: 

. Value per acre of the dwelling (and tenant house). 
. Value per acre of the dairy buildings. 
. Value per acre of other buildings. 
. Crop index. | 
. Percentage of the farm area tillable. 
Percentage of the farm area level. 
Code for type of road. 
. Distance to town. 
I. Value of the farm per acre. 

Correlating the eight other factors with land value,’® a multiple 

correlation of Rj.ay..».=0.98 was obtained, using all of the 422 


ROmmO at > 


18 This last assumption may be open to question. As will be pointed out later, the analysis could be so 
organized as to test it out and determine whether it is correct, instead of making it to a large extent implicit 
in all the subsequent analyses. : : 

1® Correlation analyses such as this, involving many variables, may be accomplished most easily by 
using the methods outlined in (19), 
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records obtained in the survey. This indicated that the eight factors 
measured over 95 per cent of all the causes which affected the acre 
value of these farms. 

The relation between the different factors and the farm value per 


acre was as follows: 
Farm value per acre 


On the average, for each increase of: showed an increase 0 f 
madam in dwemne value per. Acre. 255. 2222-5. L- s_ 2s =taee $9. 75 
10 dollars in dairy building value per acre_-______--_------------ —. 10 
10 dollars in other building value per acre_____-_-_------_-----_-- 9. 29 
eeeneiites? Yet Cees Witex ee eo ae ee 5. 60 
10 per cent in proportion of farm tillable______________-_-----_-- 3. 96 
40 per cent in proportion of farm level__-_-____________--_-_---- 2. 47 
Seema ttt TONG ty Phe PMOEN 5 == a s_ ee —6. 73 
ase th dineanee tatewh. 2 —5. 47 


With the single exception of the value of the dairy buildings, these 
results seem fairly reasonable, although they would indicate that the 
dwelling and farm buildings, other than the dairy buildings, added a 
larger part of their value to the farm value than the previous study 
would have led one to expect. 

The relative importance of the different factors in determining 
farm values per acre in this area, as shown by their coefficients of 
determination (16, footnote 1, p. 42), are as follows: 


Factor: Per cent 
OE a a ee ae ieee eres See Hee eee oe 30. 9 
eenmen a remencearerar Wout gre. 209. 9 Ph es re Ne ee ee ee 
ener sullen Wale 12001 fs OUI ela re St 64. 4 
mnemersiehcse Ber loe trite i yes The SF ee pew aera ed totht ae . 04 
eeercminee ce aren ailable 1). es BB pie 
eaameominverin area level <2) i ee .4 
RTE Sg ane seis Sa ee i agli ri Manel cece ct Pa OD .4 
Peneter CauUNWRE NM: 3565 UO 3 V OC OI PE) .5 

0 2 ie eee ee So eee ee es eee 95. 9 


According to this statement, differences in the acre value of the 
farms were owing almost entirely to differences in the acre value of 
“other” buildings and the dwelling, and only in very small part to 
differences in the dairy barns or other factors. On the face of it, this 
seems an unreasonable conclusion, and indicates that there must be 
something seriously wrong with the way the problem was handled or 
the way the factors were ‘“‘set up” for statistical examination. 

Closer examination of the original data showed this indication to 
be correct. Many of the farms growing mushrooms had only a very 
few acres of land, yet had expensive awellinien and large investments in 
mushroom houses. When these high values were stated as values 
per acre, they gave acre values for the farm, the dwelling, and 
“other” buildings—principally mushroom houses—very much higher 
than the corresponding values for the general run of farms of the 
region. These extreme observations covered only a small portion 
of the total number of cases, yet by reason of their extreme variation 
were sufficient to overshadow completely the relations of the other 
factors on the more typical farms.” Table 40, which shows the 
frequency distribution of several items for all the 422 farms included 


20 eee a fuller discussion of the effect of extreme items of this sort in correlation analysis, see (13), 
pp. 406-408. 
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in this first analysis, and then shows the distribution of the same 
items for the 368 farms rere after excluding the farms growing 
mushrooms from the tabulation, illustrates the difficulty. 


TaBLE 40.—Frequency distributions of farms according to the values per acre of 
several items, both including and excluding mushroom farms 


All farms classified by value per All farms except mushroom farms 


acre of— classified by value per acre of— 
Value in dollars per acre j Sai Ge 1 a ie ee 
Land Dwelling | ‘‘Other”’ Land Dwelling | ‘‘Other’’ 
buildings buildings 
I | A Cc I A C 
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Table 40 shows how much the inclusion of the mushroom farms 
distorted the picture. Although the highest value per acre reported on 
any of the other farms was under $350 per acre, some of the mushroom 
farms ran over $2,000 per acre. And even more striking, although 
only one of the other farms showed values for buildings other than 
dwelling or dairy running above $50 per acre, on several of the 
mushroom farms values up to $2,500 per acre were reported. For 
this reason it was decided to omit the farms reporting mushrooms 
from the balance of the tabulation and analyze the factors responsi- 
ble for land values separately for the other 368 farms. 

Estimating value of the farm per acre (I) for these 368 farms on 
the basis of the net regressions shown on page 47, the correlation 
between the estimated and observed values was found to be but 
R=0.64. This showed conclusively that the relation of these eight 
factors to farm value, as determined by the first correlation, was a 
very poor statement of the actual relations when the farms with 
mushroom houses were left out of consideration. 

The analysis for these 368 farms was carried through to show not 
merely the average relation of the value of the dwelling to the value 
of the farm but also the contribution of the dwelling value to the 
farm value for dwellings of various values on farms of various sizes, 
as it was found that the more expensive the dwelling the smaller 
the proportion of its value which was added to the farm value, ‘and 
that a small dwelling did not add as much to the total value of a 
large farm as of a small one. This analysis involved the use of 
multiple curvilinear correlation and ‘‘soud” multiple curvilinear 
correlation, which is too complicated to present here in detail (4, 8). 
Only the final conclusions reached will be presented. 

A multiple correlation of P=0.772 for the relation between the 
eight factors and farm values per acre was obtained. This means 
that only about 60 per cent of the causes of variation in land value 
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could be accounted for on the basis of this palin but it did make 
possible a much closer measurement of the relations on the non- 
mushroom farms than the first results gave, this final result being 
about 50 per cent more accurate for these farms than the first solution. 
The relative importance of the several factors in determining farm 
value per acre, as shown by their coefficients of net determination, 
was as follows: 
Factor: Per cent 
eee SIG = 48 ee Se a te ee ee 
Paine paidines walee so ahs Pl. oS) ee Sia a ee 
Reeser Cytnleruregs. esti es ye ys ee ee) ee 
_ PELL OS Sellen ey. gomepecs lepine eens ee Rana cctey PRR SET Pf 
Pereemiaee of aren tilabieus =< Le es oe eee. ee 
erecting? Gl area 1eyer: a ee ee 
Mee sa Pond 262) 23 Sh. en oss oe aS eee 
RnRRINCE. LG 4O0Wih = Lo ee 

This solution is in much better agreement with the known facts of 
the case. This is an area of very uniform soil, practically all of the 
same type, and as a result differences in soil fertility are not so 
important as a cause of differences in land value as they might be 
in other regions where soils are much more variable. Likewise, the 
topography of this area is irregular, and as a result the proportion 
of the land area which is level is much more important than it might 
be in other regions of more uniform topography. 

Of the casual factors included, buildings as a whole are responsible 
for 44 per cent of the variations in farm value; the land, including 
fertility, topography, and proportion usable, 131% per cent; and 
general farm factors of location and road, 244 per cent. These 
conclusions, however, are reached in a study where 40 per cent of 
the variation in value is still left to be accounted for. Inclusion 
in the analysis of some of the other casual factors might materially 
change the apparent relative importance of some of these factors. 

As would be expected in a dairy region like this, the dairy buildings 
proved to be even more important than the dwelling house in deter- 
mining farm value. Rather surprisingly, though, the value of other 
buildings is more important than either. This may be caused by the 
fact that the coefficient of determination measures not only the 
variation due to the influence of the individual factor considered, 
but also variations due to the influence of any other factors not 
included in the study which are highly correlated with the individual 
factor. Thus the farms in this group with high values for “other 
buildings”’ are mainly those with large poultry plants. It may be 
that these farms tend to be located near the larger towns, and that 
therefore their values are higher, out of proportion to their distance 
from town. ‘The higher variability of the aie of “other buildings” 
also tends to exaggerate their significance. Much more detailed 
analysis would be required to answer all questions of this sort that 
might be raised. In general, however, these conclusions are in 
substantial agreement with the expectations based on conditions 
within the area. 
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21 The significance of a coefficient of correlation is shown by the square of its value. Thus a correlation 
0.772 shows that (0.772)?, or 0.596, of the original variation has been accounted for, and that 1-(0.772)2 
or 0.404, of the original variation has not been accounted for. 
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Since the regressions obtained by this analysis are curvilinear, 
they can not be shown as regression coefficients, but must be given 
either in tables or graphically. 


VALUE ADDED TO CHESTER COUNTY FARMS BY DWELLINGS 
OF VARIOUS VALUES, BY SIZE OF FARM 
VALUE 
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Fic. 9.—The more expensive the dwelling, the smaller the part of its value represented in farm value 


Tables 41 to 48 list these regressions, and they are also shown 
graphically in Figures 9 to 11. 


TaBLE 41.—Value added to Chester County farms by dwellings of various values, 
for farms of various sizes 


Value added to land value ! 


Value of dwelling, in dollars 


Farms Farms of Farms of | Farms of 
under 30 35 to 40 50to 55 | over 60 
acres acres acres acres 
Dollars Dollars Dollars Dollars 

En ce ake Ee ee ee ae ee ee 1, 250 775 550 

TOC es ee ane Sn ete, ER eee ee eee 1, 950 1, 450 950 850 
VALVE Sr. eh 8 ES fa org Fa ees Cee feels Mes 3p ets Pe 2, 600 1, 925 1, 350 1,175 
PITT A apie 22 SE ee ee eed et Ea se 3 Pa eee 3, 050 2,010 1, 655 1, 500 
Dorner Ceres eres Fe CE reed es BRL Te ee. De 3, 550 2, 750 2, 000 1, 825 
aie 00 Ui eae » ER ee. Ete SON” SAS Cea ee eee 4, 000 3, 250 2,325 2, 150 
AMMO ret we ee) Tee PA ee ee Pe eee “eee 4, 750 3, 900 2, 950 2, 750 
BM USS SPE rs Pee eo Pee ae PG se) ae ae ee ee Se ek eg SD 5, 250 4, 450 3, 400 3, 250 
Cie bet et $e ees Pa heh ES Pie ee | eae ee ee. SEE 4, 000 3, 750 
BOOHER EIY “Ser Ai eg. WB is a heiied_ ithe pid Sl Fd! Nak ee 4, 650 
eS 8g ERD AON gy Ne SS Be ae a ee eer ara 6 i See 5, 310 
Oe ee ee teas) toe ee nase ees te ee eg Se ee eee eee oe eae 5, 680 
14 000s se. Serre so. nea les. JAVA wos. | Fserseg ever! {Fh 2. vhetiers me 5, 910 
LC |e ie See eee se eS ee Ors Gey |e os Po Ceo ee 6, 060 
TOO 1447) Si SPREE A Es Oh At a oa eS eB ee ie) | opts 2 189 | 6, 170 

} 


1 Average value without dwelling, $86.75 per acre, other factors being at their average value. 


Table 41 shows the relation between the value of the dwellings on 
these farms, as estimated by the farmers, and the estimated sales 
values. Figure 9 shows the same data graphically. 
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As shown by these results, farm dwellings on the smaller farms 
worth up to $5,000 added as much as their value or more to the farms 
on ray they were built, especially for farms under 30 acres. Most 
of these farms were more nearly country residences than true farms, 
and were in demand for their value as residences rather than for 
their value as farm property. 

For larger farms the dwellings did not add their full value to the 
farm value, a $4,000 dwelling adding only $3,900 to the value of a 


NET RELATION OF SEVERAL FACTORS 
TO THE VALUE OF FARMS PER ACRE 
DOLLARS 
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Fic. 10.—Holding constant the effect of all other factors, these net regression curves show how farm 
values per acre varied with each factor 


40-acre farm or $2,750 to the value of a 60-acre farm. Above $8,000 
the value of the dwelling had very little further effect on the value of 
the farm, an $8,000 dwelling adding $4,650, a $12,000 dwelling about 
$5,700, and a $16,000 dwelling about $6,000. Apparently $6,000 
was about as much as the average farmer could afford to pay for a 
house, despite the actual replacement cost of the building involved. 

The figures given in Table 41 were used as the basis for separating 
the value of the dwelling from the value of the part of the farm used 
for agricultural production. By the use of this table it was possible 
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to eliminate from the farm value that part of it which was due to the 
value of the dwelling. This was the means by which the separate 
dwelling values shown in the previous statement were obtained. 


NET RELATION OF BUILDINGS AND ROADS 
TO THE VALUE OF FARMS PER ACRE 
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Fic. 11.—The value of dairy buildings and the value of other farm buildings are both important 
factors affecting farm values 
The effects of the other factors upon farm values shown in Tables 
42 to 48 throw interesting light upon the way that the different 
factors affect land values in this area. Since this bulletin is pri- 
marily a study of the farm management of the area, no detailed dis- 
cussion will be devoted to these relations. 


TABLE 42.—WNet relation of the acre-value of dairy buildings to the farm value per 


acre 
Deviation of Deviation of 
farm value farm value 
Value of dairy building, in dollars | from average Value of dairy building, in dollars | from average 
per acre. per acre, other per acre. per acre, other 
factors being factors being 
the same the same 
Dollars Dollars 
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TaBLE 43.—WNet relation of the type of road to farm value per acre 


Deviation from 
average value, 


Type of road per acre, other 
factors being 
the same 
Dollars 
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TABLE 44.—WNet relation of the acre-value of buildings other than dwellings or dairy 
barns to the farm value per acre 


| Deviation of | Deviation of 


: ; farm value : farm value 

Other buildings value per acre, from average || Other buildings value per acre, from average 
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TABLE 45.—WNet relation of the crop index to the farm value per acre 


Deviation from Deviation from 

average value average value 

Crop index per acre, other Crop index per acre, other 
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TasLe 46.—Net relation of the proportion of the farm level to the farm value per acre 


Deviation from Deviation from 

average value average value 

Proportion of farm area level, in | per acre, other Proportion of farm area level, in | per acre, other 

per cent factors being per cent factors being 

the same the same 
Dollars Dollars 
Olen in LE ea a —1.3 GUS FO a ee ee Seen eee +2.3 
el Ssn t+ 8 ee ee ee —.6 Ob, 28 sou Re ee eee ee +2.6 
“lei ee ee +.1 80.2... elitzen set teehee +3.0 
ew. 22 ae Fe ee +.8 OQ 5 8 ee a ee aT +3. 4 
Lh eS eS ea eae a Gt |t 100... ea qeliene ee ee ee +3. 7 
Flee ee ee ee +1.9 


54 


BULLETIN 1400, U. S. DEPARTMENT OF AGRICULTURE 


TaBLe 47.—Net relation of the percentage of farm tillable to the farm value per acre 


Deviation from | 
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FACTORS AFFECTING EARNINGS ON ALL FARMS 


The initial correlation analysis with earnings as the dependent 
was made in connection with the study of the differences in the 
organization of the different farms, to determine (1) the relative 
importance of differences in the different enterprises in affecting 
so iy earnings, (2) the average effect of changes in the proportion 
of the different enterprises upon operator’s earnings. 

Since it was evident that size of farm and efficiency of operation 
also affected operator’s earnings, factors to measure them were 
included in the correlation analysis, to eliminate their effects in 
measuring the other relations. 

All farms except those that reported mushrooms, and a few which 
were discarded as unusable for reasons mentioned previously, were 
included, giving 357 observations for the correlation study. The 
factors taken into account were as follows: 

Size factors: 
A. Number of cows. 
B. Acres in crops. 
C. Acres in pasture. 
Efficiency factors: 
D. Crop index. 
EK. Labor index. 
F. Percentage of dairy feed purchased. 
Organization factors, dollars of receipts from: 
x. Crops. 
. Dairy products or cattle. 
Beef Cattle. 
K. Hogs. 
L. Sheep. 
M. Poultry. 
Dependent factor: 
O. Operator’s earnings. 

The 12 factors gave a multiple correlation with operator’s earnings 

of R=0.848, 
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The relative importance of the different factors in determining 
operator’s earnings, as shown by the coefficients of determination, 
were as follows: 


Factor: Per cent 
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These results showed that the size of farm, both as regards the 
number of cows and the acres in crops, were important in determining 
earnings in this area. They further show that, during 1922-23 at 
least, differences in the labor index, in the labor employed relative to 
the size of the enterprise, were of only negligible importance. Like- 
wise, for the year of the survey it made practically no difference what 
part of the feed for the dairy cows was purchased and what part was 
raised. This result proves the earlier statement to the same effect 
illustrated by tabular material (p. 21). 

Differences in the different ‘‘organization”’ factors were respon- 
sible for most of the differences in returns. Of the livestock enter- 
prises, differences in dairy returns and poultry returns were most 
important. Hogs were the only other livestock enterprise that had 
any measureable significance. It is noteworthy that even in this 
analysis, including many farms that were not primarily dairy farms, 
the dairy enterprise should stand out as more important than all the 
other enterprises put together. z 

The effect of crop sales upon returns and the result for crop index 
show that larger areas of cash crops rather than higher yields were 
primarily responsible for the importance of crop sales. Even in 
this year when crops were selling at relatively low prices, income from 
crop sales had a greater effect upon earnings than did income from 
any other source except the dairy enterprise. 

The coefficients of net regression, which show the average change 
in earnings for a given change in each factor, after eliminating the 
effect of other factors, give further information on the relation of 
each factor to operator’s earnings. (Table 49.) 


TABLE 49.— Net regression of operator’s earnings on several factors 


Operator’s Operator’s 
On the average, for each increase of— _ earnings On the average, for each increase of—| earnings 

increased | increased 

Dollars | | Dollars 

Doo lm a Sp ee et =—22, || -$100-in crop -recripts/ 220 1s) +69 
UVES) a a —153 || $100 in dairy receipts______._________ +63 
10 acres in pasture____.___..________- —24 || $100 in beef receipts_________________ +1 
10 points on crop index____________-- +2 || $100 in hog receipts_---_----_.----..- +t 
One month in “ labor index’’_______- —44 || $100 in sheep receipts_______________- +22 
10 per cent in dairy feed purchased __| —8 | $100 in poultry receipts_____- oo os +67 


2 ‘The negative sign (—) indicates determination in the negative direction; that is, holding constant the 
receipts from the dairy, the more cows the less the income, hence the negative sign—the determination 
from this variable is a deduction from the effect for variable H, 
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A little further discussion is required to explain why these results 
come out as they do, since for several of the items the results appear 
inconsistent. Thus the regressions for cows, area, and labor index 
are all negative, because each measures the effect of changing one 
of these factors without changing any of the others; that is, adding 
one cow to the dairy without selling any more milk would reduce 
returns by $22 on the average; employing an additional man for a 
month, without selling any more products, would decrease returns by 
the extent of his wages, or about $44. 

After eliminating the effects of these factors the results show 
that an additional $100 income from crops, dairy enterprise, poultry, 
or hogs added just about the same to the operator’s earnings. This 
does not mean that this represented the profit on each $100 sale of 
these items, but that on the average of the area $100 added to the 
receipts of one of them, while holding all other factors constant, 
would have added the amount indicated to the operator’s earnings. 
Under these conditions the extra return would have had to be due 
almost entirely to his own extra efforts, since the extra product 
would have to be produced from the same area of land or herd of 
cows, without the use of more labor; therefore it is but natural that 
a large part of such extra return would go to the operator himself. 
To some extent this does measure the effect upon their farm earnings 
of the extent to which different men exert themselves; the returns 
shown being the measure of this greater output from the same 
equipment when the extra energy is employed in different enter- 
prises. It is also interesting to note that on the average each of 
these four enterprises had about the same balance between receipts 
and operator’s earnings—an additional $100 income from any one 
of the four adding between $60 and $70 to earnings 

It is significant that neither the beef nor sheep enterprises were 
anything like so productive, giving statistical proof of the conclu- 
sion reached earlier that these two enterprises are not economically 
suited to Chester County conditions. 

One other correlation was made with the data from the 357 farms 
to see how far differences in operators’ earnings could be accounted 
for on the basis of differences in receipts from the different enter- 
prises without taking into account size or efficiency of the farm. 
The six factors representing receipts—G, H, I, K, L, and M—corre- 
lated with operators’ earnings, gave a multiple correlation of R= 
0.729. The coefficients of determination of the six factors in this 


solution were: 
Relative impor- 


Factor: tance, per cent 
i Sepp fecerpts 22. ee 43 

By only receipts. - — css ete ee cn eee 33. 6 

1, Beet receipts. ot os eB .9 
Meee TOORIDtS 25 Boe 2 SP ee ee fe 1. 4 
Lo.6heep- receipts: o- 22 score iow 1 1 oe tes | nde Seen es ee .0 

MOP onliry: receipts — 2 =~. oe es et ee eee 10. 0 
Vombined importane@e.cini- it wit bbe Se oe oe eee 53.2 


The relative importance of the different factors in this seven- 
variable solution differed but little from the earlher solution where 
13 variables were considered, except that in this one poultry receipts 
ranked ahead of crop receipts in importance. As compared with the 
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71 per cent of the variation in earnings which could be accounted for 
on the basis of size, efficiency, and combination of enterprises, in this 
last solution 53 per cent could be accounted for on the basis of com- 
bination of enterprises and size alone (size being implicit in the solu- 
tion, since the income from the different enterprises was stated in 
terms of total dollars instead of in percentages, and therefore varied 
with the size of farm). 

It was evident from this study that dairying was the dominant 
enterprise in the area, and that the most profitable organization for 
farms of the typical size and equipment (barring mushrooms) would 
be one centered around the dairy enterprise. For that reason no 
further attempt was made to study the most satisfactory combina- 
tion of enterprises on this group of farms, including everything from 
straight crop or beef farms to intensive poultry farms, but instead 
the further work was concentrated upon the dairy farms. 


FACTORS AFFECTING EARNINGS ON DAIRY FARMS 


Only the 270 farms representing the characteristic dairy farms of 
the region were included in this analysis. The following factors were 
taken into account: 
A. Number of cows. 


B. Acreage in crops. 
C. Acreage in pasture. 


D. Crop index. 
E. Dairy index. 
F. Labor index. 


These six factors gave a multiple correlation with operator’s earn- 
ings of R=0.80. The coefficients of determination for each factor 


were as follows: 
Relative impor- 


Factor: tance, per cent 
nr rC@r Cans OF; titres fore ht” ey eis grit mech wae we 16. 2 
(ORES ES Se Ee a ee ee 2 Oe ee eee Se oe Se eee 3. 4 
IEE eee ge See Pe ee ea (—)2. 7 
NMRA RIE ete ce Piet Baler nr A Ee he z3 
Beem maemo) 135 utd i Sie OW ORS Oo Vv iees")) ai 38. 9 
emeepetensr is. rar Siren ty yl) Portes eee yr 1 Se ces aD 

oe SS 8 SS a Se Ba gee Sa eee Pee 63. 6 


This shows once more the striking importance of the dairy enter- 
prise in getting profitable returns on these farms. The efficiency 
with which the dairy is operated, even more than the number of 
cows, determines farm profits. In fact, the single factor, the dairy 
index, has a correlation of r=0.64 with operator’s earnings merely 
by itself, while the two factors of number of cows and dairy index 
have a multiple correlation of R,. 4..=0.73. In other words, merely 
the size and efficiency of the dairy enterprise alone account for over 
half of all the variation in operators’ earnings on the dairy farms, 
without taking any other factors into consideration. 

Further study by the method of curvilinear correlation showed 
that differences in efficiency of operation were not nearly so im- 
portant on farms with small herds as with large herds. Holding 
other factors constant, on farms with 5 cows a change in dairy index 
from $25 to $100 increased operators earnings $510, on the average, 
although the same increase on farms with 15 cows increased earn- 
ings $850. Similarly, an increase from 5 to 20 cows increased earn- 
ings only $340 with a dairy index of $25, but increased earnings 
$700 with an index of $100, and $1,130 with an index of $150. These 
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net results, obtained while eliminating the effect of other factors, 
verify the conclusions shown by simple tabulation in Table 22. Even 
a large herd would not return a good income if the milk was not 
ae capices efficiently and economically; with efficient production, the 
arger the herd the larger the earnings. 

Taking into account the difference in the relation of dairy index to 
operator's earnings for small and for large farms raised the multiple 
correlation sli htly, but the increase was not significant enough to 
indicate that the exact relation could be measured very closely from 
the available data. For that reason the regression surface, from 
which the values quoted in the preceding paragraph were read, was 
not considered of sufficient accuracy to publish. 

The “coefficients of determination” me the crop and pasture acre- 
age in this last solution confirm the conclusion, previously illustrated 
by simple tabulation, that difference in the size of farms outside of 
the size of the herd had very little effect upon farmer’s earnings the 
year of the survey. This checks the conclusion shown by the result 
as to the proportion of the dairy feed purchased and the proportion 
raised: For the year of the survey it made little difference whether 
the feed was raised or purchased; it cost the farmer the same. But 
it should be remembered that this was by no means a typical year, 
and that with more usual conditions the crop enterprises would 
undoubtedly add something to the farmer’s earnings. 

The result as to crop index shows, as is invariably the case, that 
the farmers with higher yields tended to receive the larger profits. 
This was more important than any other factor except the size and 
efficiency of the dairy business. To the extent that these higher 
yields are owing to natural superior fertility of the soil not offset by 
a higher charge for the use of land, this indicates not better ability 
on the part of the operator but merely that he benefits from using 
superior resources. ; 

As has already been shown, farms with a crop index of 110 were 
worth about $10 an acre more than farms with a crop index of 90, 
other things being equal. For a typical farm of 100 acres that would 
mean a difference in value of about $1,000. As shown by the net 
regression for this group of dairy farms, an increase of 20 points in 
crop index would increase earnings about $180, on the average. From 
this it would appear either that (1) a large part of the differences in 
yields were owing to the skill of the individual farmers and were not 
reflected in land values, or (2) part of the observed variation in 
yields was owing to conditions of the individual year and were not 
representative of the individual farms, or (3) the appraisal of indi- 
vidual farms and the competition for farms is not keen enough in 
this area to reflect in the price of the farm all of the differences in 
fertility. This latter point might also be explained in terms of the 
importance of the differences in the ability of men as well as of land 
in determining the rents to be paid (18, pp. 194-198). Each of 
the alternatives is probably true in some measure. At any event, it 
apparently pays to give some attention to procuring good yields in 
Chester County; but, at least on dairy farms, the room for improve- 
ment in this direction is nothing like so great as the room for improve- 
ment in selecting, breeding, and feeding the dairy-herd, variations in 
the efficiency of milk production being over five times as important 
as a determinant of farm profits as variations in the yields of crops. 
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The result obtained for the labor index in this case confirms the 
earlier conclusion that labor is in general used with very uniform 
efficiency throughout the area. Differences in the efficiency with 
~which labor is used on the dairy farms alone are only one-third as 
important in their effect on operators’ earnings as were Variations in 
labor efficiency on all farms thrown together. This indicates that 
although labor in general is used with very uniform efficiency on the 
dairy farms, it is not used quite so efficiently on the crop, small 
dairy, or other special types (excluding mushroom farms), and that 
there is more room for improvement in the utilization of labor on 
these other farms. This is but natural, since the dairy farms come 
closer to providing year-round full-time employment in profitable 
work than do any of the other types except the mushroom farms. 

Further study was made of the ‘“‘net”’ relation between the number 
of cows, acres in pasture and in crops, and operators’ earnings, to 
see if there was any indication of the “‘best’”’ combination of these 
factors after eliminating the other disturbing elements. Although 
there was some very slight indication that farms of 100 acres or 
more returned the largest earnings when about one-third of their 
area was in pasture, the observations for smaller farms were con- 
flicting, and curvilinear correlations showed that the proportion 
between pasture and crop land had no perceptible influence upon 
earnings. Study of the relations between number of cows and acres 
gave similar negative conclusions. These results indicate that in 
an area of as varied topography as Chester County it is not possible 
to lay down definite standards for farm organization from the results 
of statistical studies of this type, but that instead each farm must 
be treated as a separate unit and the most profitable organization 
for it worked out by direct study of its own resources and _ possi- 
bilities along the lines suggested in various publications of the United 
States Department of Agriculture and other agencies (3, 10). 


RELATION OF FEEDING PRACTICES TO EFFICIENCY OF MILK PRODUCTION 


The tabular study in the section devoted to causes of variations 
in the efficiency of milk production demonstrated that the “dairy 
index’’ was the resultant of two groups of forces—those determining 
the price at which the milk sold and those determining the efficiency 
with which it was produced. And as further shown there, the produc- 
tion per cow was one of the most important factors determining the 
feed cost of milk production. 

The following statistical study was made to measure the impor- 
tance of the different factors affecting milk production under farm 
conditions as far as it could be done from the data available, and to 
demonstrate the importance of good dairy husbandry directly from 
the farm records themselves. 

Following the methods previously worked out for studying the 
efficiency of enterprise operation, the analysis would include three 
stages: 

(1) Determination by statistical means of the relation be- 
tween input and output. 

(2) Application of prevailing costs and prices to the inputs 
at various combinations of input factors to determine the least 
cost or greatest profit combination under prevailing conditions. 
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(3) Making the same computation with other possible price 
conditions to determine the most profitable combination under 
other conditions (20). 

The following factors were used in the analysis: 

A. Therms of net energy consumed per cow per year (exclu- 

sive of pasture). 

B. Ratio of digestible protein (in pounds) to net energy (in 

therms). 

C. Butterfat test of milk. 

D. Proportion of the herd freshening in the fall. 

K. Average value per cow (to measure quality). 

Each factor was expressed in logarithms, to obtain “multiplying” 
relationships (6). 

Using solid multiple curvilinear correlation, an index of multiple 
correlation of P—0.615 was obtained with milk production for the 
year. 

One important reason why the correlation was not higher was that 
it was not possible to obtain any satisfactory measure of the contri- 
bution of pasturage to milk production. Estimates of pasturage 
based on length of time the cows were on pasture and the acres of 
pasture per cow gave results of no significance on correlation, but 
correlation with winter milk production indicated that the other 
factors included were responsible for at least half the variation in 
milk production while the cows were not on pasture.” 

With the low correlation obtained, neither the regressions nor the 
relative determination by the different variables constituted a very 
exact measurement, and they are therefore not presented separately 
at this point. The regression curves, however, did furnish a means 
for at least approximately eliminating the effect of other variables 
from the tables showing the relation of various factors to the feed 
cost of milk production, and they were therefore used for this purpose 
in preparing Tables 27 to 31, and in estimating the most probable 
milk production for the rations given in Table 27. 

The results secured in this study of the dairy enterprise fell far 
short of perfect correlation, but they did serve to eliminate from these 
tables the effects of such other variables as could be measured: In- 
stead of assuming that ‘‘all other factors’ would average out, so 
that the tables would be significant, this merely assumes that varia- 
tions due to unmeasured factors wil tend to average out. ‘To that 
extent the tables are both more significant and more reliable than 
similar results obtained by merely sorting and averaging. 

The tables following, 50 to 54, show averages of the labor index, 
crop index, crop acreages, pasture acreages, and crop acres per cow, 
for farms sorted by number of cows and dairy index. Comparing these 
tables, with Table 22, page 24, gives a direct comparison of the 
influence of these different factors upon the operator’s earnings shown 
for these groups of farms. 

28 The four factors A, B, C, and D, gave a coefficient of multiple correlation of R=0.646 with the produc- 
tion for the winter alone. Since these four variables had only given R=0.553 on linear correlation with 


production for the year, it is likely that application of the curvilinear method to the winter production 
alone would have raised the correlation to about 0.72, since (0.553)? : (0.615)?= (0.646)? : (0.719)? 


FARMERS’ EARNINGS IN SOUTHEASTERN PENNSYLVANIA 61 


TABLE 50.—Average labor indez, for dairy farms classified by number of cows and 
dairy index 


Average labor index, by size of herd 


Bethy turer, ue dOHars | ol © 5-4 ao de: fs to-} Wo | 25t0 | s0to | 35+t0 
25 30 35 19 | 45 50 


(2------- -------- ee -  - - - - - - - - - - 


= a 2 ae a24) S00) +92)" —28 | 415.0) —20 |_______- aeirare fof Gna 
OS Seat Ste ee oe ee Bey saat ee 7} 1-9 0 |. 8 = Lilt | —10.0 
SE See +4] +17 +4] +6.0] —1.0|-----_-- eS Sete. Beek 
CNN hs - Se) og.) 28-7 +212. + $6.5 |--47.0 1. __- ia bi oe 
==) aaa eee Reena | 41.0 | 410.0 


TaBLeE 51.—Average crop index for dairy farms classified by number of cows and 
dairy index 


Average crop index, by size of herd 


- Dairy index, in dollars | | 
5 5 to 10 | 10 to 15 15 to 20 | 20 to 25 | 25 to 30 30 to 35 | 35 to 40 40 to 45 | 45 to 50 


cows cows cows cows cows cows cows | cows cows 
} | j 
iS ee et a 
a aes eee ae | Pees fad gc fees, 4 el Soule 
/ + eel | 85.6) 92.8) 96.0) 1008) 120.0)” 96.0 [oo 
50 to 100______ pec 17 | 860] 980] 984] 99.2) 105.2] 1920 (00 oT 104.0 
ee | 95.6 | 101.2] 107.2] 1044 | 100.0 |______.- 100.0.|..... | ae 
= es | 98.0] 1020| 100.0| 1160] 108.0| 136.0 |__-_.._-|_--_---|__.---_- 
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TABLE 52.—Average acreage in crops, for dairy farms, classified by number of cows 
and dairy index 


Average acreage in crops, by size of herd 
Dairy index, in dollars | | 
5 to 10 | 10 t0 15 | 15 to 20 | 20 to 25 | 25 to 30 | 30 to 35 | 35 to 40 | 40 to 45 ~45to 50 
cows | cows | cows | cows | cows | cows | cows | coWS | COWS 


Acres | Acres | Acres | Acres | Acres | Acres | Acres’; Acres | Acres 
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TABLE 53.—Average acres in pasture for dairy farms, classified by number of cows 
and dairy index 


er Average acreage in pasture, by size of herd 
| 
| 


Dairy index, in dollars, 


5 to 10 | 10t015| 150 20| 20 to 25 | 25 to 30 | 30 to 35 | 35 to 40 | 40 to 45 | 45 to 50 
cows | cows | cows | cows | cows | cows | cows | cows 


Acres | Acres | Acres | Acres Acres Acres Acres Acres 


sei lS seo RE ee ee: ee ys a Na ee ed Ween I SS ee ie eg 
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TABLE 54.—Average crop acres per cow, for dairy farms classified by number of 
cows and dairy index } 


Average crop acres per cow, by size of herd 


Dairy index, in dollars 
5to10 | 10to15 | 15to 20 | 20 to 25 | 25 to 30 | 30 to 35 


cows cows cows cows cows cows 

Acres Acres Acres Acres Acres Acres 
Ooms. 2 et ee nee > eet se Cae 5.8 4.9 4.7 3.0 3.741 Se 
BOta100). 3 s n e Laeee ee 5.3 4.4 Sil. 5 Mf S48 3.0 
TOGO; Lb0: Cent SE ip es Aad 4.9 4.0 4.0 3.5 25 | ake oe 
TAG TODOS Sate eee tS Pee a Sa ee 10.6 4.0 3 hs 1a De eee a i eee 
DOO LO Zo! fe 20 ee Se te Ae ole ee 2.6 


1 Assuming that the number of cows average the midpoint of each group. Averages not shown for groups 
of only one report. 
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